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PREFACE. 



XlArma been mucli interested in tlie pheaomena of tlie pUysics of the eartli. 
tlie ftuthiir, in offering to Ms renders a second edldon ot Ills worli, "On tli.- 
liUiaem'y of the Blue Color of the Sky In Developing AnimtLl and Vegetalili' 
Life," ma; be indutgod in liis introduction into this prefnoe of some views tlinl 
Ii!j observotions have l«d him to entertain relative to ttte vnrliitions of tempern- 
tnre, uid cbangcs of our seasons, which are In hannon; with the suljjects treated 
Itf hlmlD this work. 

Tlie flrst edition of tKfe following memoir was printed for distribntion 

amoog edeutillc and literary institutions, and among persons of culture, for th<r 

parpose ot atttactlng tlie attention of those for whom it was intended, to the 

subjects lit which It treats. It was hoped that its pul;;l[eatlon would invite 

iuvestigaUua into the nature, composition, and influences of those great forces 

wlUeh, in the poverty of our language, we call imponderables, that is to say, not 

to be wcLjjbed in the balance, and consequently never to Ik found wanting. 

This exptetatlon is Ulieiy to be realized, if we may judge from the general 

(ntciest tliat appears to be taken in the memoir, which has been manifested In 

numerous applications tttat liave been made to the author, from various 

I puts of our country, for copies of It. The edition has now been distributed, 

I je* 80 manj- persons who have applied for copies of the memoir are still without 

I l(t IbMlthiti been deemed advi^ble to issue another edition. 



Itt by a course of study, and olwervatioa of the great forces of nature, a.'> 

] iitej we e!ihib!t«d, not in the laboratory, upon the minutest scale, but In those 

Kntnd operations "by wliich pbyaicai chanfies are at every moment developed 

n opr ■■yos, we cnn succeed In penetrating the mysteries ot tlieir origin, 
I'Bf QielT i^olutlon, of their application, and of their reciprocal conversions Into 
r wmA otliirt, wo ^liall beeoiuc indeed wise in our generation, and manldnd In the 

IB wUl be able to rejolc* in a development never yet reached in any pre- 

ngage. 
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rij nii}_ u( IlliulniUua tit tlil« iilaa, wi- tauy sngKiMt tliftt tiiU I'luut-I in 
•unotuidExl, al vofinblv aillUKlcs/licvo tU tnitaoc, by s cnnopy ol cnUI. [hlvka- 
1IUI in iliwnsity with its lUstwico abovp the <-jirth. Sow, wb mity ask, wluit 
l>riMla<u<s till,' clinngc* iit ourscnaons? Wu ttnswer, simply the dtiMcut or nwi-nt 
iif culiuuns of tU* canopy of cold ! 



It hSi In^en oliaervwl, for any years, tJiat Iho first Irosl of the ftuluiiiu 
iipiKWfS 111 "Vesoi tv Luul3!aiui, or mmn oilier nf |l)i! (iulf Stntcs, wIiSI-' ut iIil- 
.•lunv lime bo ftost la.obsurTiible !a other localities situated luuuh furtliL-i' lu lin- 
nirtth— tliu enmnionly snppoBiid place ol duparture ot, our winters, Tlii* ftuHf. 
lUi-retorp, muat come from thti descent of Hie cold of the higher atmpaplivri- 
mimedlok-ly over tbc locality whwo H prevails. Following the valley of Ihc 
Misaissipp! and those of Its tribulnrlpj, frost appears successively In varioi^s 
l>)ace» along those roahw, till it roaehRs the vallies of the Hortliem Latea, . 
rimning along ^hlch It la felt In Nortliem New York and the Nc-w Englaml 
States, and subsrqupntly In the Middle nnd Southern iVttantio States. It doe^i 
not rcat'li the vicinity of rhiladelphla until some flftpen or twenty days aft-'r 
It luvj shown Itaelf on tlie (Jult of Mexim. Now would it not seem that the 
iiiUaences (irodncing Uiia [roat arc telluric, and not exclusively solai, as hlthertii 
Ihey have ht*n supposed to be " ' 

We know that In the ocean there are colomnB of fresh water which differ in 
li'iuperature from tbo gurrounding itea water, and viith whlcli tUey do rmt 
mingle for a long time. .So Is It for a linndred or more milts 9t sen, distant troni 
lUt' mouths of the great rivers AinuKon, Orinoco, SHasIssippi, etc., whose fresh 
waters do not tulx vdth the salt ivaters surrounding them, owing tu the dl^ercnci' 
iif tlieir densities. In like manner the cold air of the upper atmosphere di;sceT)iis 
iii uolumiis (if various extent over particular localities, to vary the tempsraturi^ 
iinil clmiigc tlie seasons, on the fiurfaoo of our earth, without mixing nith thr 
wanucr and more expanded air beneath, which it dloplaces. 

The- spring and nummer seasons are produeed by Increased radiations from 
iht- Intwior heat ot the earth, forcing upwards the dense cold of winter, whose 
tarHdes are io close together as to prevent tlio Intrusion aiuoiig tlieiu of the 
expanded warm air in its asctnt. Murti of the heal of tlic lovrec atmosphere Li 
alio de%'el(iped In Uie conversion of vapor into clouds by condensation from cold. 



It is lu this way that nnr seosona nro changed. Let our savans discover 
how anil why Uiese effM-ts nre praduccd. Until tltey do, it :nay he euggestcd 
that tiey are iminjt to electrtcal ntmosplicrlcal disturbanees in tJie upper atmus- 
pbei*, repelllnB lln- m-i^tivi! fleetricity Of those regions, and torclng (he wlU 



/ 



HI 

• 

air to the surface of the earth, where it displtices the wanner aiivl more ran^fu'd 
'\m\ oxpaiidtHl air, and condenses in rain, snow and liail, the vai)ors it eontains, 
drivinj4 the displaced warmer air to the troi)ics, and tlie lieat from thf tri>i>!c3 
attracted to tlic condensed vapor in the clouds in the temperate zones to li<[uefy 
them in rain, producing winter. 

In the opposite manner the warm seasons of r.prinsj and summer are pro- 
ihiccd by the positive elcctrliity of the surfacc-alr of the earth hccomim,' vanned 
by increased radiation of hoat from the interior of the eartli, rcpdlinj; itself, 
and displacing the upper strata of cold air, till by induction of electricity the 
temperature of the season is established. • 

Geologists tell us that in the early existence of this planet, the threat «'r part 
(»f the earth's surface was covered with ice, and tliat this period of time i.s called 
tlie Glacial Period. 

L(»t us imagine that the igneous action of the elementary substances of the 
interior of the cartli's crust, just before tluit period, might have Ixm'u n) intrnsc 
as by the radiation of its heat to the surface of the earth to rarefy (hf lower 
atmo.^plKTC, converting into vapor the water it contained, and foBcing it ui»ward 
(ill the whole surface of the earth was almost incandescent. 

To restore the equilibrium, the canopy of cold repelled by its own negative 
♦•icctrif'ity from above, wliirh has been increased by the currents of iM>lar elec- 
fricily, largely developed by this central and interior iijneous action —and 
rUtracted by the positive electricity in the lutated atmo-;i)her(i below— (l*- ccnded 
to thii surface of the eartli, cond'Mising the vapors of tlie atmosphere iMt<. rain, 
!i I aft.'rwar.ls inio hail and >now, driving the remainder of tlie w.rMer air 
of v»'hat we call, now, the temperate z(m"S, to the tropica, and cov« i ng the 
surfaces of the eartli, from the pohjs to the tropics, ^\ith a dense mantl-' of ico, 
free:!:ng the rivers,'bays, and seas of thosci latitudes. The int<'rnal central fires 
thus conceiitrat"d, in due season increased their radiation of heat, and melted 
the -up TJai'eTit ice, wlii.'h, brcak'M'^ frf)iii t!ie ^idcs r)f ijJaci'TS in laru"- Tin .-es, 
slid inid roll d to th.' o'-au, tli -n* b.-co-riiu'^ ie -biTfr-^^ jind c'lrry'n'/ ui'u tli'-m 
thost' inuiirns') boulder- T,vlji"h, t'>rn froiu the mountJiin sidr's )>y the ."Il^.'.ion 
of the ice, have l.-ft th<' trac's of t!i":r furrows on Ih" >lopes of t!ie ni' • 'i}.iin'>. 
and hav«> mark-l t^.-ir court's till, by the melting of tbo. bergs, tl. •; have 
b.vn dropj,...! in tL" o-.-an, wl/ih sub-"iiiently, by i*s s>ib^:d<-n'e, ! •-,<• l. ft 
t]i"::i dry on thv hir: 1. If >•! 'i was tb" eaa-e of t^^" 'da'ial period, it uouJd 
reeair.- n'> gr-ut str.'tch of fr.\ry to c',iupivh..nd tb<- .'• hige of Deie-.-Iioii or 
that of our great aii'-./ior ^'oah, when tlie rain d'-e Uiied for forty days; 



oc^-asioiieJ no iloubt by a lessor doscoiit of the canopy of cold (liniitlM*^ it< 
e!T»M't to the eoiideiisatioii of tht* vapors of the atmospliere into rahi) thai. 
tlmt wliich produced the glacial period. 

If sueh eltt'ct.s follow from such causes, we need, not be at a loss to account 
f..»r the changes of our seasons, or the daily variations of temperature in ♦v.-ry 
locality. 

This edition of our memoir has been printed ujion tinted paper with blur 
ink, as an experiuii-nt, in an att(*nipt to relicive the eytis of the reader from thi- 
jrrt'at glare, occasioned by the relb-ction of gas light at night from the white 
pai)cr usually employed in the iirintiiig of books. If it shall succeed we ma} 
liope to see the tinted paper introducc'd for all bookji and periodicals. 

rHiL.vuELrHiA, July -'U, In: 



PREFACE TO TOE LAST EDrflOX. 



Ik the previous editions of my memoir ♦* On the Influence of the Blue Colour 
<f the Sky in Developing Animal and Vegetable Life," an erroneous impres- 
sion has been created by the ambiguity of the language emi)loyed in describing/ 
tliO results of my experiments with light. From the tints reflected from the 
outside of the coloured glass, upon centain localities in my terraced garden, I 
fancied that the glass itself was of a violet tint, and so attributed the rciaarkabb- 
results within the graperj' to violet rays. Upon my attention having been 
called to this apparenj? discrepancy, I investigated the matter, and found that the 
glass wa-i .f a dark mazarine blue — owing its colour to a preparation of cobalt, 
which hal j»'en fuseil with the materials composing the glass during its manu- 
fucture— 171 1 that the reflection of the violet ray on the outside was dii.* to the 
irregular -urface of the glass itself upon which the light of the firi\aiiu'nt, as 
*well as (i th».* sunlight had fallen, and had been thus reflected. Whatever effect 
may be i.r;xluced by the use of violet coloured glass is to be attributed to the 
proporti'-ri of the blue ray wiiich enters into the composition of the vioh't rays of 
liizht, an'l not to those composite rays themselves. 

This C'lition, begun in the summer of the year 1873, has been i)repared at 
interval-, -natched from the occupations of a busy life, which >Nill account for 
any incohiTen'';es that may appear in the subject.'? a-; they are treated herein. 



The following memoir was read by Gen. A. J. Pleasonton. 
before the Philadelphia Society for Promoting Agriculture, on 
Wednesday, the 3d of May, 1871, at their room, S. W. corner 
of 9th and 'Walnut Streets, in the City of Philadelpliia, upon 
the following request : 

1309 Walnut St., April 27th, 1871. 
Mr Dear General: 

Will it suit you, and will you do us the favor to explain your 
process of using glass in improving stock to the Philadelphia So- 
ciety for Promoting Agriculture, on Wednesday next, the 3d of 
May, at eleven o'clock, A. M., at their Room, S. W. comer of Ninth 
and Walnut Streets, (entrance on Ninth street) ? You wore kind 
enough to express to me. in conversation, your willingness to give 
us the result of your experiments. 

Yours, very truly, 

W. H. DEAYTON, 

President, 

<iENERAL PlEASONTON. 



Mr. President and Gentknun of The Philadelphia Society /or 
Promoting Agriculture. 

At tho request of my old fiieiid and jour respected Presi- 
dent, I have attended your meeting this morning to imiiart to 
you the resulta of certain experiments that I have made witiiin 
Hie last ten years hi attempts to atiliae the hlue color of the 
sky in the development of vegetable and auiiiial life. 

I may premise that for a loug time I have tlionght tliat the 
bine color of the sfcy, so permanent and bo all- pervading, and 
vet so varying in intensity of color, according to season and 
latitude, must have some abiding relation and intimata con- 
nection with the living organisms on this planet. 

Deeply impressed with this idea, in the autumn of tho year 
1860, 1 commenced the erection of a cold grapery on my farm 
in the western part of this city. I rcmombered that while a 
stadent of chemistry I was taught that in the anatyBia of the 
ray of the sun by tho prism, in the year 1C66, by Sir Isaac Kew- 
tou, he had resolved it into the seven primary rays, viz : red, 
orange, yellow, green, blue, indigo and violet, and had disco- 
vered that these elementary rays had different indices of refrac- 
4Jon ; that for tho reil ray at one side of tho solar spectrum being 
the least, while that of the violet at the oratosite side thereof was 
the greatest, from which ho deduced hia celebrated doctrine 
of the different refrcmaibilili/ of the rai/s of light; and farther, that 
Sir John Iloracliol in his subsequent investigation of the pro- 
perties of light had shown that the chemical power of the solar 
ray is greatest in the blue rays, which give the least light of any of 
the ^umfnoizs prismatic radiations, butthclargest quantity of so- 
lar heat, and thnt later experiments established the fact of the 

! Ktimulating influence of tlia blue rays upon vegetation. Having 
concluded to make a practical application of the properties of 
tho blue and violet rays of light just referred to in stimulating re- 

[ fKtable life, Tbegan to iuquire in every accessible direction if 
tliis stimulating quality of the bine or violet ray had ever re- 

I ceived any practical useful application. My inquiries developed 
the facts that various experiments had been made in England 

I ind on the European continent with glass colored with each of 
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several pritnarr niya, but that tlioy wcro 30 unsnfiafactory 
.a tlivir rasiilte that uothing uauful came of tliera so far aa any 
"Itrovtineiit in tlie proiioss of develupiufif vf^tiLtUni waa con* 
nu'd. Fiu'ling no bealon tniok, I was \v(t to Rrojie my way 
Ix-st I cirnld iinilur the cniilaiire of the vi'jiet ray alone. 
, y grarcry wnsfiiiisheiiiii Mjiich, ]8fll. Ita diinensioriB wore, 
S4 ft-ut long, 26 feet wUle, ]G fi!i-'t hij;h at the nilgo, wiih a dou- 
ble-pitchoilroof. Itwaahiiiit at the foot of a toirai;eilgiinlun,iii 
flie direction of K. E. by E. to S. W. by W". On three Bides of it 
"lero was a boivlep 12 feet wide, and on the fourth or N. E. by 
. side the border waa only five feet wide, being a walk of the 
nrden. The bonlfrs infiide and outside were pxcavated 3 feet 
indioa deep, and were filU'd up with the usual nutritive mat- 
ter, curcfidlyjircipared for gmwing vines. I do not think thinr 
'difforod essyu'tiiil ly from tliousands of other borders which 
,v« b«en made ia many piirts of the worhl. Tho lirst ques- 
•n to be solved on the completion of the frame ot the 
iipery, w.ie the proportion of blue or violet glass to be used 
tho roof. Should too mueh bo used, it would rednoe the 
temperature too raucli, and cause a failure of the experiment; 
if too tittle, it would not aOord a fair teat At a venture I 
adopted every eighth row of glaaa on the roof to be violet 
colored, alternating the rows on opposite sides of the roof, so ' 
Itluit the 9un in its daily course should cast a beam of violet 
Bght on every leaf in the grapery. Cuttings of vines of some 
twenty varieties of grapes, each one year old, of the thickness 
of a pipc-etcra, and cut close to the pots containing them, were 
planted in the borders. inside aud outside of the grapery, in. 
the early part of April, 1861, Soon after being ]ilanted the 
growth of tho vines 'began. Those on the outside were 
trained through earthen pipes iu the walls to the inside, aud 
as they grew they were tied up to tho wires like those which 
had been planted within. Very soou the vines began to at- 
tract great notice of all who saw thorn from the rapid growth 
they were making. Every day disclosed some new extension, 
and the gardener was kept busy in tying up. the new wood 
whii.li the day before he had not observed. In a few weeks 
after the vines had been planted, the walls and inside of the 
roof wore closely covered with the most luxurious and healthy 
development of foliage aud wood. 

In tho early part of September, 1861, Mr. 'Robert Buiat, Br., 

'ft notod seedsman aud distinguished horticulturist from whom 

I? had procured the vinos, naving heard of their wonderful 

T growth, visited tiio grapery. On entering it he seemed to be 



I lost in amazraaent at tvhat lie eawj after cxammingit very care- 
I fnlIy,tarnmjti>*me,to9ai(l, "tJcmrnill lliave botn cultivating 
plant* and vmusofTarionsHudRfMrflieliiat forty years; I Imvo 
I Been some of the best vineries and conservatories in Eiigliind and 
I .Scotlaiul, but I hava never seen anything like tJiia growth." 
' He then measured eorrio of tiie vinos and found them forty- 
five feet in length, and an iiich in diameter at the distance of 
j one f'.'ot above the ground ; and these dimensions wi-ro the. 
srowtli of only five m'-'nlha! ITo tlutn . remarkud, "I visited 
EiBt wcuk a now gra])i.^ry near Darby, the viriea in whidi I far- 
msbi.'d at tlie eame time I did yonra; they wore of Ihu same 
variutie*, of like aije and sikc, when they were planted as yours ; 
, they were plantedTot the same time with yours. "When I saw 
I tlieni hist week, they were pnny spin'dbng plants not more 
r than five feet long, and scarcely increased in diamottT nince 
t they were planted — and yet they have had the best possible^ 
) <care and attendance ! " 

. Tho vines continued healthy and to grow, making an ahun- 
t dance of youiig wood during the remainder of the eeason of 
f 1861. 

lo March of 1 862 they wore started to grow, ha\'ing beca 
I pruued and cleaned in January of that year. The growtli in 
fthis second season waa, if anything, more remarkable than it 
I had been in the previous year. Btialdca tlie formation of new 
I wood and the di.*play of the most luxuiriant foliage, there was 
18 wonderful number of bunches of grapes, which eoou assumed 
F the nios-t remarkable proportions — the bunches being of extra- 
I ordinary magnitude, and tlie grapes of unusual eiza and de- 
V^OpmenL 

In September of 1862 the same gentleman Mr. Robert Gnist, 
_it^, who had visited the grapery the year before came again — 
jthis time accompa nied by his foreman. The grapes wavf then 
■.begituiing tn colorand to npeii rapidly. On entering the graporv, 
■■BBtimislu'd at the wondci-ful display of foliage and Ihiit xvhich it 
■.presented, he Btood for a while in silent amazement; he tliou 
Pfiloffljr walked around the grapery ecvoral timcB^ critically ox- 
f^niluiu^ it* wonders ; whoa taking from his pocket papvr and 
K^nait, oe noted on tho paper each bunch of grapes, and esti- 
P mated \U wolght, after which aggregating the whole, !u) came to 
> tnoand>i;iiJ, "General I do you know that you have 1200 pounds 
[ of grapL'8 in this grapery?" On my saying that I bad no idea 
Eof the ipiantity it contamed, he continued, " yon have indeed 
^"weight 01 fruit, but I would not dare to publish it, for no 






1 


W^M 






f[ 






L._.... .....,..., i 






Rfiii.-.v! ,-i-»,-,Mii (•"r.'-^i'l:-, viiif.-. a:?i,i frnl'i !r.r,d 






F ;1 


^^H 




■13 




^ 


^^m 




;j 














:i 




L 


■tl .c 


^^m»^ 


; \Ue. Tlio wuig!)t of the others id the" 

■rnl!,iv;^. r'z: No. 1., a flow, 50 Iba., No. 2, 

' ■ L-, 5y lbs., No. 4, a sow, 46 

'. Iba. It will be noaervpil 

violet glaaa' wuh lij^hter in 

„ , ... ,. ..^,^.ilaof tboi38 tmder tho eiiu- 

wiwue ill iUo couiiuoii v*-'!*' ^^8 two »'*t'* of P'S* ""'^™ 
Od exactly alike; fed witli the Bame kiudd of Ibod at 
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of tlifl cjiperitneHt waa sc-ll'ctml for tbat vi>ry reitMtl. Tlitf 



Mr next experiment was vllh a, 
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Ii . Hit the jieii, took its food 

if ' ' ,o;reat vivacity. In ft few 

(lu_v:. "1 ,.. .J.L.1,: ,.,u.,,, ,,.... ..■nL.iL'iy iliHnppeare"iJ, II l-CKail 

to grow, ami its dovoiopmont waa iimrvelmia. On llic Slit 
MaiMh, 1870,2 months and 5 d:iy3 after its liirtli, i>s rnjiiel 
gruwlli wuB so cppart'iit, tlmt as iti) hhul quarter was then 
crowing, I told my eon to mpasnre its height, and to note 
down ill writing the height of the liind quarcor> and t.h<^ time 
of mi'usureraent — which lie did. On the 20th of the fuUow- 
ing Mny {1870), just £fty davs oftctwards, my son again mea- 
eiirtil tlic hind quarter, anc! found that in tliaf tima it had 
gftiiiL-d cxficl/t/ six malies in fiet'f/hf, rurri/inff its /./'Ural i/crelipmcttt 
V-Uh it, BoHi!vi!i£[ the quMtion solved, the calf w.ia tiirnoil into 
the baru-yiird, and when inii)p;ling with the eow6 he manifested 
every symptom of full masculine vigor, though at the time he 
was only four mouths oM. Since tliG lat of April of tills year, 
whun he was just 14 months old, lie haa "been kept with my 
Li'nl iif cows, and has faltilleil every expectation th^t I had ■ 
formed of him. lie ia now oua of the best devuhtptd aniiutUfi 
that caa bo Ibuiid any where. 

These, gentlemen, are the experiraonts ahont whii'li yonr 
curiosity haa been excited. If by the combinatiou of Honlight 
and blue light from the sky, you can mature quadj-upcds in 
twelve moniha with no greater supply of food, than wuuid bo 
used for on immature animal iu the same period, j-oo can 
scarcely cnncfivo of tho immenanrahle value of this discovery 
to an Hgricultanil people. You would no long<>r have to wail 
five years for tlie maturity of a colt; and all yoiir animals 
cimld be produced in tho greateat abundance and variety. A 
promiaeut ineiubor of the I'ar a short time since told me that 
uid sister, who id a widow of a late dtstiuguislied g;;ueral iu 



, tl^o wmy, bad applied Mae lijflit \o the rewinar of wouUrv, 
■vkh il,L. iMOit reiuarkftbli! eijci;i>9s, after Itaving liciipu I'f nJy 
In regard to llio ti^iiuajt I'mnily, its iuQuoiic<) 
I>>pipn'^ail — ^yoii coutd not only in tlio tuiiipopaio 
■ in ;i, iiiiice tbe early Diaiai-ity of tha tri>]i1.'s, "mjI y.x 
ntattiQ coiiHtitutiuna of iuvaliil:'. ; ' 
BgeiKtruLitm, {'hysicttllv aad iul> . 
1 n liiikrvol to mimlaiid. Aiv] 



Let tu attempt an explaiintion of this iilicuomenon. It U 

; well km.«'„ llMt. .nir..r..,„....s r,r U-u^^'-Muil- .■v,.Iv.- .■li.^-tmitT, 

, Mil"! iii.leiily 

I reni' ■ , Vis, for 

' iusui. rsu oa 

I tl^txiuily cvoivt'd iu the iiupact, or, asuii), Irom Uiti collii^ioit 

[lOf two Buicioiu eton(s9 m which tbore la no iron, is elcctdcity 

I ptodaced. 

Friotinn even of two nieces of driofi wood exoitea Rombua- 

[ tion hv ihu ovotution of uydnii^en gas whiJi bursLi iftto tiume 
when l(rouj;]it into contact with the opposite electricity ovolred 
by ibi] heat. Ohry stall ization, the trecziug of waler, the 
mvltiii,? of ice or 8tiow-*-cvery act of oombltiation in rerpira- 
tlon, C'vury movpiuent and contructiDU of or^iiic tiBsucH, and, 
iuducd, ovory chiin^o in tlt« form of matter *)volvo tik-etricity, 
which ill turn coulriliates to form new modilicatioua ot the 
matler which hits yielded iL 

T!nj diaiiRuid, ahoat whose origin bo much inyBtopy has 
lUwayi o.\i-iU'd, it ia likely, is tbo product of tlio docouiponiiioa 
of our''i'iiii5 ticid gas in thu higher almuBpheru by elccUieity, 
libciiiliii^ [lifi tisygisn gus, converting it into ozoue, fusing the 
c&rl>on, :i]ii| by llio iutcuBu cold there pi-eviiUing, whiiili U of 

- opposije elivtiieily, ehrvstaUiaiiig the loted'carbon, which is 
precipiiati'd by \U gravity to Ihd tsunh. 

. To Ibo rtpellcnt affinity of electricity arc wo indebted for 

iho wxpiiiiKli-e force of steum whoeu power iviclda the mighty 

Tt'i[' iiuiiuiirr, propels tho ship through tho ocean, and draws 

,iiii ovor the UihI — and tn the oppodte eluetrioities of tho 

i Bteani and the eold water introduced into tlie boiler to 
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tropi'-a anil in thf ci^tinfnrinl regions.' Wliiln fliis wmi.brftil 
diflpiny of . . ,,|.^,(.jPjj, thcso r- ■/. ' r- 

ancu nf anr viipid fji'i'^vtli nl irt 

QlO ■uri-tii: I- ! ' bo uii'L^niiiIeil ■ ; 

of ««r WtiL-:ii, J....... - ... if tlioae rVfiulla in .... ; ., .. .i....i;';il 

Idugtiuutd uiuj u>jl Uti ullribulcd Urgoly tu Llio huiuu cutiau. 

EecL-nt iliaoovopioft liitru sUowii tliat liiO ZoiHru«il light otop 
tlm ciiuiifor BUtl the nui-onc "bortjaUa anil tnwtmliM itrc wolu- 
liutiB ul' tiijctpiuity. In liio nrctio rvgioiis llmR* is iiltlu Juubt 
dmt till' iiurone sre ooiietniilly evutved, tlit>ii(r|i tlii-y iire not 
ulwuvs viaiblo. Thoy liHve boon seeu to emcrjja Ircin th« sur- ■. 
fauO of tUo ocean, at short distanceB fmiii llio olwervern, iiuil 
aacotidiii^ into the uppfr regiona of the atitioripUere, to ]-rt^ent 
those (.'orrascations of briitiatit lijrlit, shoiUiii^ iis it were to 
the eijiiiilorial regions, iu rapid flaBliee, for which thej* have 
beeu noted wh«rover obeorved. 

In the eqnatonal regions it ia well known that at ciTtain 
period:! of the year theaccnmulatiou of eleet.i'ii.'ity in (he upper 
tttnioiphere is so excessive, that the earth is shaken witti ilnin- 
Jefbohs, and the air illuminated by day aa well a.^ ni^bi >vilh 
constant sheets of electric flame, an they rush with Tri^'lufui 
velocity to thoir 'great cuntie of attraction, ihe earth and ocean 
in those resions. Whence does this electricity come, anil 
where does it go? 

If we may be permitted to form a conjecture, we might 
suggest that the sixty odd primary elements which ontci- into 
tlie compositiou of the crust of onr planet — such an carbon, - 
sulphur, phosphorua, osygen, nitrogen, hjdrngen, Iho metals, 
the mctalloidB, etc. — having boen endowed by the Creator with 
difl'oront electrioftl qualities and conditiona — when tb>-y were 
ttBsumblcd together in this planet, evolved in the interior (here- 
of electricity, light, heiit, ami magnetiera in certain or vfiriubio 
qaalitiea and quantities. These constitute 'the forceji wliieh 
in a)l probability cause the rotation of the earth upon its axis, 
and aaaiBt in its rerolution around tlie sun. The electricity of 
the interior of the earth is supposed to he positive electricity 
— which, aa soon as evolved thorfe, would bo repelled according 
to the law of electricity of the same character repelling itself 
— towards the poles of tlio earth, and escaping there, would 
be attracted by the negative electricity which surroiindd the 
upper atmosphere, and would display itself by night as aurone, 
corruacating toward the equator, to he there atlraelcd by the 
heated equatorial regions, aud descending to the earth, to be 
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agftin nbsorbod by it, for furtlier nse. TMs eecRpo ot' pi>l«i- 
eMictrieity into the upper atmospIierQ, and Ibmiiiiy at, night 
the aurorie, when visible, and hy day the b!lie (inniiuii'iit or 
eky, will aiicount for the intensity of tlie blue colcir of llie sky 
bolL ia tlio arctic regions aud the e^aatoriul regions. 

This posiliro electricity of tho ceutral interior of tlic earth, , 
repelliiifi; itst'lf towards tno poles, and from there Im? ilio nt- 
jnosplioru throijglt tho arctic and antarctio oceans, auil :iilf..irerd 
there by the negative electricity of the m] ' 
forms, by the iinion of the two eloctricitice, i r 
iOffUio^e crackling detonations hijard durii.^ 
of the mr-st brilliant auroras, in high latitmiL-i miu ■-mmvi'ii< 
liglit. wliitli, seen through tbe .vaporous atniosphi're of tiiose 
latituiius, is displayed by refriictions of its rays in tlic himiti- 
■ OU8 coi-i-a stations of varying tints as tlie rays of tho sun or 
moon are converted into the tints of tho rainbow. 

The negative electricity of those frigid regions attracted to 
de ennator through the upper atmosphere is tlioro coueen- 
tTBted in onormoiia. quautitifs, which are condactud and dlft" 
charged into the earth or octian iu tlio tropics, by tlic iuvvs^ud 
&Uof water in rain duriuEf the raiuy seasons, ercrydropf 
water being a conductor of clet^trioity, and every lojif of vi^ 
tatiou assisting iu the conduct and diatribution of this WOUdt/lv. 
fill force into the earth. 

As undi?r certain ciroumRtaiicOft electricity b- 
ism, and ihis again is (.■uiivcrtfd into elci-ti'l ' 

EEilhcnil how the auroral mya iu poms inataif 
kW of dia-uiiigiK'tipiiii, arc attracted in the noi ; . 
fcpWftrd/l llic southwest — magnetic currents tlowii.^' iIiku" i;;«t 
to went ill opposition to the earth's motion from west to east; 
benec iu the aiiroraa you have rays shooting to the i!t-nith over 
'the (Hiuulor, aud others moving southwest and otJicra again 

due west, 

The !i7!iinltftneou8 appearance of auroras frequently oiii'erved 
in opp>'«ite houiiapheres in , corresponding latitudv;s would so 
to wiow tlieir origin from a common impulse in the ctjntnd in- 
terior repelling them towards tho polus from liudcr the equator. 

"We iu'w come to a presumed explanation of ono of the rea» 
aoti:i f"!' tlic blue color of the sky. 

The sun's ray, or what in called the white light of tlie sun,_ 
S nptolvwi by moans of a glass prism, by Sir IsAir Newro^'" 
) Uie flevcn primary rays of light, viz., red, blue, violet, ota 
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rAWtty nttronticai, imA both evaporate from tlio extenr i>art of 
the l<»iv«<.*' 

♦•Tliuruia no reversioQ of llie processes which are nrcoasaty 
' to Btip]>ort the life of a plant. The same functions are npe- 
ratiiiff ia tbu eume way by day jiuil by night, but dilTenng 
gTCRilv ill ili-wrce. Bunnjif tlie lioiira of sanahiiie tbo whole 
of lliv! '.■.irbijujo acid abanrbi^il by tho luavea ur taki'ii uji (vith 
water by the roota is decora jnwi-d, all the funoliouH ot' the 
plimt Mv KXv'iU'd, the ppocc-aaus of inhnlaliuu and uxbahitiun 
are ((uUkomid, imd tho pliint poars out to th« flliiio«:j>h«ro 
.BtrOiinii *>f piirtt oxygon at tho fiiimo tinio (is it reiiiovi:9 a large 
quaniily of dulctwriuus carbonlo ucid from it. Iti the shade 
uie exciUriff powof beinfj loswuiied, thuaii openitioiw inv slower, 
and ill Hip dark they are very uearly, but certainly not (^aite, 
euspiiiidud." 

" AlUiongh a blue glass or fluid may appear to absorb all 
the ray? cxouj.it the most rcfmn;^il>lw oucn, which bare usiuilly 
been cousidered «« the iea«t enkinfio of tho solar rays; ^dU ia 
certain ihiii soim jiriru'iph Las pi>rmeiitod the ghiss or fluid which 
has s very decirUtd and tbcrinic iiilltieuoe. Numerous experi- 
ments hiive beon tried with tlie aoeds of mii;nonL'tte, many 
Tllnetif^■^ of tlie flowoHiig pea, tlio common parsley, and crosses 
under tIib various tinta'of glass — with nil of them the aoeda 
have gv;rfiiin:tte'l, hut except under the blue glass tlicae plants 
liave all \i'x\\ marked by the extraordinary length to which 
thd steuiH of the cotyledons have grown, and by the tntin: ab- 
sence of the plumula — no true leaves forming, the cotyledons 
6oon jmrifih and the phuit dies; wulcr the Uue gla&s nlone hoa 
the process gone on healthfully to the cud." 

*' The changes which take place in tho seed durinsr the pro 

tceas of gcitniiiation have bet-n investigated by Sriussnra: 
oxygpn gas U consumed and carbonic acid ia evolved ; imd tha i 
Tolume of .the latter is exactly et^ual to the volume of the I 
former. The grain wcigha less after germination than it did 
befbro; thclosH of weight varying from one-third to ono-Jifth. 
Tljifl loss of course depends on the combination of its carbon 
mtb the oxygcu absorbed, which ia evolved as carbonic acid." 
"For tho discovery that Oxygen gas is ejdialed from tho 
leaves of plants during the daytime, we are indebted to Br. 
PrioslK^y; and Seunobier first pointed out that carbonic acid 
la retiuired for the disengagement of the oxygon in tins pro- 
cees. M. TUeodors de tiausaure and De CandoUe fully estnb- 
Hshed this fact." 



The experiments of SejineViier show that the moat rcfrangi- 
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b!o ylHlifl Boliir raya, viz., the violet, are tlie most ncljve iii dcter- 
miniiijL,' l.lie tleoompositiou of carboni© acid by plaiita. 

"Wa liave niiw certaiu knowtt>tLfe. Wb know tliat »ll the 
cnHion whioh forms thf maHseB of tfie mftgnifioent lri-'e« of llie 
fiin^lH and of tlio lierba of tl)i3 fioMa bftfl liOKii HH[i|ilieil from 
tile RtiJiiwpIiere, to wluch it lias been given "by tlii> fdnotianfl 
ofmiiiuul !if« and iha nccossitjes of animnl dxisIouli^ Man 
BH'I tht' ivlu.'Io of tlic animal kiii.^dom re*)uiru aiwl l;ikQ t'niin 

tli.'r.... ■■-:.' >- ov-viren forthuir^..-..-,,-,.,, t, i. ii,,_ „ i,;-,h 

m:v' ' i>r"lifo, niul Llii; ]■■ r. 

iu ■ '.iiiii in ttirowii ■■ il 

Vfh ■ :ho air. Tlie vr;,;j,--' -r, 

driiik- rills n.ixluiis vapor; H flpprCiprtufc.-^ <-ii-:' <'rtl)- .■'vtn..mts 
of tlii.-> giw — oarboix — and tlie other — oxygou — ia Iii]on>t<>d 
again lo pvrform iU Bomcea to the niiiroiil wort.i," 

"Tito fttiiiiial kingdmn is eoii8t.;u:' 
aoid, WiViPi- ill the state of vapor, niii' 
■wilij hvdroi^Gii, ammonia. Tlie v. ■ 

nnlly consiimos ammonia, nitrogen, v..mw, ..mh . ,.i ,.,,,,.- ,i. i.i. 
Tile one U i?otiBt:uitly pouring into the air what the oilier is 
as oonatatitly tlmwin!^ from it, kud thus is the e(|mUlinum of 
thi! elomeiitg maintained." 

"Bwc-aria examined the solar pUospIiori, fuid ascertained 
tJint the violet ray was tho most enorgetio, and tlic rwd ray the 
leoat BO, in exciting i)hosph()ro3cence m certaiu boiliiis." 

"M, uiot and tho elder Becqnerel have pi-oved that the 
«]ightcrit electrical distiirhamie is sulUcient to produce those 
"' wphorttsceut effoct-1. Maf we not tlierr-i"" 

ion of the most rcfran^ihte raj-s, vix., tho 
0119 tv that of tiic eli.'ctni! diatiirhauce? , >*■ 
lelf he but Ji development of this mysterii. 

pus he«n long known to chemists that a mixture of chio 
Tftid hydrogen gases might bo preserved in darknoaa 
"■.t coriihinitifj for some time, but that exposure to dtdus^ 
_,-ht ^radu;illy oecasioiicd their combination, and whitu 
lfl'>J ivilh thit tirofltest Mpeed by the extreme Miie "lulindia 
St. Kdniond Bwqiicrel in 1839 first calleil attention t<. 
jeleetricity developed during the chemical action excited 
jiir ogoricy," 

jeHments of Dr. Morichini, repeated by MM. Oarpa 
.H, that violet ravfl magnetized a amail neeJle, were 
illy confirmed by Mrs. Somervillc, 






» , ! ■ I I • 



I 1 ^. •• > ' • .-■, 



V I <^ 



I ■ I 



1 » . 



U^.. V . '.:; Liiivii v.'u'j: t ji.-ivc been iloiio uiidor liio iiJlu'.-rvj of 



c 



v^ 



\ 



i '- 






r 



• ' ; 



.23 

liesi fVnm sniiRlnne is produced by the contact of nn electricity 
OMiosed to tliut of the siin'a rays. 

As a .corollary from what lias jnat Tieon stated, it nuiy be 
observed t'lat. Ihu hent of the equatorial and trupjcal ae«aii9 is 
not dorivtsl from the snn. Wo do not hoat our houflcs by 
Icitidlinir 4in3s at the fopa of our chimnt'ys or boil our wattir 
from ubiivo. l>ut rathor wo dosfund itito our ccllare, and make 
our firt-s for that jmrposa in thu furniicoa conetrtictcd llioro. 
Bestd««, \vi) know tnat from tliy surfaoe of the w.ttcr, if «t rest. 
Olid from iU many Burfiu:f's, if fis;itated by wiiida, the niya of 
ibtt BUti wonid bo rffli'oti'd in nil iiossilile i\ii£jle3 corrc-^pi'iiding 
to tbo flueU's of incidence of tbe rays themsiilvos, aTid tho beat 
would I"! !'><{. ill space. Wlieneo eoDiea, tlipn, this oi^i'iin beat 
ill thft tr-tpb'a. finding ita vent in the arctic and antarctic 
regions lhroni;h the Onlf Stream of the Atlantic, and tbe 
Japan Stream laving 'the shoree of oonheaatern Asia, and tho 
eouth-easturu current running along the eoutb-westero coast 
of South America to tho Antartio ecaa ? Does it not ooin« by 
rftdialJon from tbo iutBrlor of tbo earth from tboso great tires 
whieb, by the olaatio ffasos and vapors engtndcrea tboro. in 
many purts of tbo world upheave monutains and islands, and 
forming chimueys for tbcmselvoa in their suraniits, hoK'b out 
that BUperilnous beat, light, eleotrjcity, and maignftisni whicb 
radiation to the surface of tho cnrtb at times is iintdi'iiimto to 
discharge ? And are not these grftat ocean currents of lioatcd 
water lULTcly cbannela or fluoa of rac^Jation of beat from be- 
neath, bv wbiob, fqr climatie purposes, the Omnipnlent Creator 
has devised the means of distributing this interior heat over 
tbe surface of our planet ? . 

All aiimit the existence of those great forces of nature in 
tbe interior of ilie earJb, raanifewtcd through volcanic action 
in, thoBe irafjondtralik* obimcnts of beat, light, electricity, and 
niagiiotism. Why ary those forces there? May they not be 
tiie forcos which tarn the earth on its axis,' and aid in propel- 
Jing it aronnd tbe sun ? May not the frigid zones north and 
Bouth fnrnish the coid cuabione of water in tbe extremo depths 
of the ocean, of the uniform temperature of 39^" of Fahren- 
heit, and of nearly the greatest density known to that element, 
for tliB purpose of restraining and controlling the radiation of 
that great interior heat of the earth, which otherwise might 
be wasted i 

Dr. Winslow, in bis treatise on light, its influence on life 
and health, T^aya : '* Ai.'cnrate calciilationa have been made as to 
the temperature of tbe ocean. The results obtained clearly 
establish that the lowest degrees of temperature are obtainablo 
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on the surface of the water; and that about ten feet below the 
surface tlie thermometer rises several degrees, — 90° is said by 
Mr. Agassiz (son of Professor Agassiz,) to be the higliest tem- 
perature he has known the ocean to attain ; at very great 
depths of the ocean a uniform temperature of about 39^-° has 
been found." 

The low temperature of the surface water of the ocean is 
attributable to the evaporation whicli is constantly going on, 
carrying off the atmospheric heat adj accent, and proving con- 
clusively that the Gulf and other warm ocean currents do not 
derive their heat from the sun. 

These reflections have forced themselves upon me, while 
pondering over some of the great revelations of nature. 

In a recent report of the Secretary of the Agricultural Bu- 
reau at Wasliington, he states — " On the 15th of June the sun 
is more than 23° north of the equator, and therefore it might 
be inferred that the intensity of heat should be greater at this 
latitude than at the equator; but that it should continue to 
increase bcj/ond this even to the poky may not at lirst sight appear 
so clear. It will, however, be understood when it is recol- 
lected that though in a northern latitude the obliquity of the 
ray is greater, and on this account the intensity should be less, 
yet the longer duration of the day is more than sufficient to 
compensate for this efiect and produce the result exhibited.'* 

It strikes me that this explanation is not sound. I remem- 
ber several years ago, at Philadelphia, on the afternoon of a 
day in August, when the thermometer was at 94°, that in fif- 
teen minutes thethermo^ueter fell 40°, which was owing no 
doubt to a descending column of cold air from the upper at- 
mosphere, attracted by some local electrical disturbance. The 
continuous heat of the preceding summer months could no 
more prevent this thermal change at Philadelphia than could 
the long day with the oblique sun's rays increase the intensity 
of the heat in high northern latitudes. 

Professor Maury says — *'The summer temperature as ob- 
served on the very borders of the Polar ocean is absolutely 
marvelous. Observations made with a view of determining 
this accurately have for some- years been taken in Alaska. 
One of the observers in the northern district of Yukon states 
in the 'Agricultural Report' for 18G8, * I have seen the ther- 
mometer at noon at Fort Yukon, not in the direct rays of the 
Bun, standing at 112° ; and Xam informed by the commander 
of the post that several spirit thermometers graduated to 120° 
had burst under the scorching sun of the arctic midsummer, 
which can only be appreciated by one who has endured it. In 



midaummcr, On iliB TTppop Tnkoti, the only rolief from t3ie 
intense heat umler which vcg:et!it:on attiiiiis on ahn'wt iropioal 
laxoriuiicti, ii the Wo or thruo honrx durlug which thft euu 
huvcrtj iii'4ir the iiorthcru horizon, niiil tho weurv vovngvr in 
hifl Cfinoe llossos (lie truusiciit ei)oInefl!» of ttic mi'tiML-fit nir.'" 

A(^cof<iiii^' to M. <lo Iliimlwhlt, ih>: .: ' " ' ' ■,.; 

trojiii^ Uuiii In tlic liigher tem}K;r.'iti"' ! : 

tluin ill the ititeciui" of coiintrieH ; lli. \. 

the horizon thnn at llio zenith. Tlio L..i ^. .. ui 

Jifo in tUe tropioa is to ho ultributed to tli« eiinmiufing intio- 
ftnco of the enormous qn.intitica of electricity, ivhicli, eontimi. 
ally pasaing by day aa well as by night in tlte auroras from tho 
poles to the eijuator, and descending to the earth in tlifwe re- 
gions, in those dazzling sheets of ligntuin? dame, bo terrifjHng 
to all who have witnesHod thorn, and couiluctod hy the incos- 
sant rains prevailing there in certain seaBons of the year — de- 
oxygenato tho enonnoue volumes of carbonic acid gae geno- 
rated by tho exuberant vegetation, aa well in its growth ns in 
ita decay, thn8 Bup[]lying exeesaivc quautitios of oxygon gas to 
stimulate and support the animal til'o, as well as earbon to the 
fresh vegofntion which is being oontinually renewi,Ml — the cir- 
cle of development and decay m the vegetable kingdom being 
thus always preserved. 

"We have thus seou that the magnetic, eloctric, and thermic 
powers of the Sun's ray roside in the ^■iolot ray, wiiich is a 
oorapound of the blue ajid rod rays. These constitute what are 
termed the ohemicnl powers of the sunlight. That they aro 
the most important powerg of nature, tlicre can be no doubt, 
aa without them life cannot exist on this planet. Witli^'dt these 
chemical powers there could be no vegetation. TrVitliout veg- 
etation there could bo no insect life, and no development of 
the higher order of animal existence. Tho earth would be 
without form and void, and wo can now uuderstaiid the poten- 
tial meaning of the' first sublime utleraneo of tJio Almiglilj-5n 
forming this earth, when he said "Let there be Light," and 
there was Light 

From the foregoing premieea we deduce the following con- 
clusiooB : 

1, lleat is developed hy opposite electricities in coi^iunclion 
aud ill proportion to the quantity and inteiieity of those elec- 
tricities in contact with each other, will be the intensity of the 
beat. 

2. The blue color of the sky, for one of its functions, dc- 
oxygenates carbonic acid gas, supplying carbon to vegetation. 
and eastaiuing both vegetable aud animal life with Its oxygen. 
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TTNITED STATES PATKNT OFFICE. 11 

AroDSTCs J. FLKASoMTOir, ov FinT.ASEi.rniA, TRnxsTLrAittA, 

Imprr-rcment m ArvtlemHng the Growth of Ptanls aift A»ma& _ 
Siiea'/mtimns formhtg p\trt of Letters RiiaU So. 119 fi^^ 
daXed ScplemUr SS, JH71. 

Tf *ll whom it may concern : 

Bu Tl. known lliat I, AaRuslus J. PIoaBonton. of tho city of 

Pliila'l'-'pl>'n, in tl.i« St.ntB orPi'tiuwylvania. hiivo aiscworoil s, now 

' utiJ v;:'-'' • ■■■ '■■■■' ■•^[irovemotH ill naet'lfrBtiiig tlio growth ft> 
Biatiir ■', Togettvblcs, ceroiLh, and tlio flom of tho 

V(tgi ' (inturo, (vu<i of aiiiintil't, fijwls, fiahcH nnd 

^.■■,■1 ,.'I'-m ormfsKV; un-t (IlU I dr. h.'V.-hy 



^H^' gln^iK. from (irio of bluo to ci|tht of wliiio, up lo 
^Bwts of blue and svhho, tn .fp-caiop or loss caloi-io Is 
■Uin,' to iImi --iridn-j of tha i>la'i(s '■'■- nuirniil-i lo 
H|ir ' ' , I iiorcftse tliuir vi i ■■ : ■ 

Her ■■.ide In tbeaccon.. 

HI . Ml, la wlildh th-> ii 

PPcoii-^u 'i' ■-■' li (■■Jiiserraiory or grtip'/r;, , m ■.■- .i>. „ 

fpriM«QC tho clear or tranajmronl gla^.t, nod B tivj tiliio 
a -'"— Proper venlilatlon U effected l<v niL't- ■ "•■ --— 



md alfiloastirg by muaiitt of Linfj ' ' 
ITIiDre b nlw rpprcsontt-d al H ':i 
kraild btiio ^^tnaa, for cliaugin^ i: 
iRtli Ihe ^ooliDlttion 'if liie sun. i 

J Uahl of tho sun with the' bluo or t 



ibc^t 



may bo vnrii>.l to conform to tho upodflo oonBtitntion of tho 
viirii-tica lif lify in thtj vinutablo worUI and tbe variotios of conati- 
Ultiim in llid Hiiimal w.;rld, «di) win only 1»u nfloertiiiiK "1 tbr;;ayli'iul 
lititK kiiigilijiTiK by progruaeico and uontEnutiil ox[>trlmoat, Thv 
pnipiirUuiin of.lliii lieatiu);; raye au>i tho traiumiiUil Miio olntric 
rH^t mast l>o vuriud to canform tr> ibu uoti^LliuIiunul vitality i>f 
tliM TPt;<'Ul>lo or oiiimnl, and ciu-i! mii^t ba ha<l tliat (tm )ieailO({ or 
caloric iisiit U tnu in estoas of Uto eluetrio «r viuliziug and 
groirin;; LntDMnilU-il Itluu li^lit. 

1 Miiidix! niyoult'lA u<i tiui-iiciilarrorm, extornally nr inl«ninlly, 
of Uie luildiiiga lo bo used, wbcUiur tlusy apply lu tlio grmvib and 
pi-opnghfion of pliuitd, vegutublu't, finiu, ka., or to ilio giDWili 
|iru|m^M(.ioii, Au., of iiniinuU, flalics mid H.ivls; but Iho Lost fonii 19 
tbal building wbtoh will njceWe lliu ruys of ilia ouu'ilurinit itx daily 
rL-viilulion ua nuarly parpuuditiiilar aa prmiticalilo to ihu BurfaoeB 
of Ibo f:!"'*^ covoving, so tbut tho niy* nh-M bo uh lilUo ilufloclod as 
posdiblo, arid tlio tiurw or rowa «f bluu nias8, viok-t or oilier UotP^y.i 
K)f bhio, uliall III) cuDtiQiioua ovor tbo ciitiru porliuu of tli6 build irig 
on wLiub the sun Bliinoa, imparting in thUwayto cpury porliou 
of \he inturior unilbrmty tbroufjliout tlio day tho caloric ami 
olfctric rays tii tho proportions ot'wliitg and bluu glfwa in liiidr 
aUornutioiis. Sucn mruciuroa should bo built fa cuwcs, c:'Ul'oria- 
iiig to the ourvtf in whicli tlio euu moves iri iw ditUy ruvuluiiun, 
and tbo altunialing rows oi'wbilo and bluo ^1^"*^ eliould oxtaud 
ovor thapirliona on which the »un aliini's, bo tliat in the courau of 
tbo day pliinia and vegutitbluB, whti-uvur ihoy gv<-vf nndor tho 
gla^a, will all have tho aiimu expoaaru to tho c^lurio and elootriu 
traiinmillod ligliU Variutiona fri>ia thuao funnii of buildings, and 
varLuiouB in tho prop'Tiiuu of tho mitiirul oiklorio aud bllto 
cloctrlo light, will, in dcgroo, nccoleruto tho growth and matariiy 
of plants and auimala dupcndiiij^ upon tholr non-nti lotion and 
vitality: and tbo eamo pruporiiona thiit liu^lon ^roivlh yi tbo 
VOgelaLiIa itingdoai aro not tha best f<Jr many animata I'f thu 
animal kingdom. Ij.-cpcriunoo alone cian dotormino llm best pro- 
portions of natural and bhm liglit, di.<paiidi:?g ua the fonalitutioa 
of tlie animal and the nuturo nf plants. In oxtrumo northern 
latiiudfs the form givon t" ihogUiaa bniUinga so as to tuko tho 
Ban's niys porpondit-idarly to tho Hurfauort during iho dny would 
vary from tbo form that should bu givijn in soutlioru luiiludus t^> , 
cU'oct the same purpuso. Theroforo no ono gonoral ]ilan for the 
constratition of cousorvatorioa, graparlos, houaoa for auirnals, &■.. 
can be adoptod or doMcribod boyund the rule for lUo builders lo 
Uunform tbo ehapo of tho glass porUona so m to present their 
sarfaetjs urouud liia building in form to tuko the BUn's rays as 
nearly piirpondioularly aa practicablo, ro aa to aToid their dL-floc- 
tion. All persona skilled in building will readily understand this 
prinuiplo. and bo onabluil to maico iisn of tho difico^ory and apply 
it It) practical uao, in whatever place he may live, oxireuio norih 
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or extreme south, within the limits of the sun^s rising and setting. 
I prefer, as a transmitting medium for the electric rays of the 
sun, blue glass, violet and indigo ;^ but I do not confine myself to 
tlie use of glass, as the sun's transmitted rays convey these colors 
through other media, producing in degree the same results. 

In buildings for the treatment of invalids, whether they be men 
or animals, no particular form or construction of hospital, house or 
stable will be necessary, aslhe beds of invalid men and tlie places 
for animals can be so changed that the order of the means for 
transmitting the blue light may be very variable. The propor- 
tion of cleciric blue light and the natural light, however, should 
be constant, or as nearly so as practicable, after the proportions 
are ascertained by experience that prove most beneficial in their 
healing process. 

1 do not pretend to be the first discoverer of the vitalizing and life- 
growing qualities of the transmitted blue light of the solar rays, 
and its efi:ect in quickening life and intensifying vitality. 

I have found, upon patient and long experiments, running 
through many years, that plants, fruits of plants, vines and fruits 
of vines and vei^elables 80 housed and inclosed as to admit the 
natural light of the sua through ordinary glass, and the trans- 
mitted light of the solar rays through the glasses of blue, violet or 
purple colours in the proportion of eight of natural light to one of 
the blue or electric light, grow much more rapidly, ripen much 
quicker, and produce much larger crops of fruit than the same 
plants housed and treated with the natural light of day, the soils 
and fertilizers and treatment and culture being identical in both 
cases and the exposure the same. 

I have also found, by repeated and patient experiments of several 
years, that young animals, fishes and fowls under the same care, 
food, regimen, and treatment grow mucb more rapidly and to a 
much lartror size under the influence of the combined natural liicht 
of day with the transmitted blue electric light than when exposed 
only to the natural sunlight, and'that their flesh is equally good, and 
their health, vigor and constitutions are equal to those that, under the 
same circumstances of food, care and shelter, grow in the natural 
light. In these experiments with animals, fishes and fowls, I have 
not used the same proportions of natural light and transmitted 
blue light, viz : eight of natural to one of blue light, that I used in 
my experiments with vines, vegetables and fruits, but with the 
first named the proportions of natural and blue light were equal • 
and I prefer not those proportions of the natural caloric light and 
the transmitted electric light; yet I do not doubt that other pro- 
portions, depending upon the different organic constitutions in 
both the animal and vegetable creations, may be found to combine 
life-growing and vitalizing powers even exceeding the results I 
have produced, and still more productive of good in creating 
greater results. In these experiments I have discovered and 
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S roved that ibo trAnemiticd blue I{|;ht of the solar mfs io its 
Ifforottt dugroea orintenaiiy of color, iu oombinfltinn witd nnttiMl 
Bnnlrglit, iinpartB vi^nr ftiiil vitaiiiylo iha vr- ■ ' ' 

frrowiii|{ ppiQciple in naluro, hui-ctuf'oTO uuknow 
uilii£c>traT>d a[)|)iied to proollcal results of iiic ' .. 

Block grovring, to &gH(<ulluro acd bortlcultarc, L<<.. vi 

timo, labor and ccouomy. 

1 buvo also dirtcijvured, by osrperimiMit and prnotlce, tijwcial and 
apeoltic offioaoy In Uio uao of lliiH cumbinatioti of tlio oalorio raya 
of ihv aim and tho elocti-io btuu H;^lit lii titiiiitilntitig tho glatida of 
tlio buiiy, tbonorvouffayAtero (ifiieriiUy, and tlio soor«llre orjfaiiB 
oCmnri Biiit nuimale. Jt.lhcrttoio btoointi an imiiorLact ek-iuoct 
in lUt) U'cntniunt of dieuasus, e^pi-cinlly sncli as ba.vo bucoriio 
cliriinio, or result from deraDc;einont of iho si-crotivo, poRipiralory 
or glandular fuuclioDS, as it vitullera mid gives roDfrwed nol.ivity 
nnd toreo to tbe vital cnrrentu tliwt keep tbo liealtb unimjuiirod, or 
rcftlorcB tliem wlion disordered or durnngcd. 

Having tbuH fully described my dij*eovery and invootion, wKat I 
cTaiiu, and dosiro to have suoured to mo by Letter Putcnt, is 

1. 'J'bo method hordn described fur utiliisiiig IIjo naturul light of 
the sun transmitted through clear (ilasn, and Ibo hluo or cluctric 
eolar rsiya transmitted through blue, purpio or violet coloured 
glass, or ita eqnivalont, in tbo propagation aud growth of plants 
aDd-aiiiiBttls, aiibstaiitially aa heroin sot forth. 

2. Thoboreia dtBcribedeonsli'uotionof cooaervatorics and other 
baildings, when the roof, walla or jmrlB thereof are coven-d with 
alternating portiona of clear and tiluo, pHrplo, or 'violet glanB or 
cquivulonis, as aud for the purposes sat forth. 

In te»tiinoiioy ttiat I oluim tlio above, I have hereunto euh. 
. scribed niy name In tho presence of two witnesses at tbo cily of 
Philudulphia, tbo 21td day of June, A. H. 1871. 

AUGOSTUa J. i'LEASOSTOS', 
WitneBaeB: 

II. TUNISON, 

II. A. Saole. 



[II.] 

In the winter of ibo year 1872, 1 called at tbo Pennsylvania 
Qoitpital,on Pino street, between Eighth and ^N'intb streets, in this 
city, to suggest to ita officers the introduction of my plan of usin^ 
tUft. associated ligbt of the sun and tho bluo colour of tbe sljy in 
alleviating llio eulleringa of, and probably in restoring to bualtb 
many of thuir patients. On being preaontod to theia, one of tho 
resident physioians, on hearing my name mentioned, asked me if 
I was tho author of the oxperimouta with bluo light of whicii ho 
hm.' read t n aceount, On receiving my answer, he said ; " 1 have 
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..-=-^v.',.,t'.'.. ,• .'-iiv* V-;', ♦,-. ^,.]] r-)n, I am .'i ii;iT*V'"' '>f Hrnzi!, \v^5<'r'''' my 
'.'.■!:••••- ■:!! '-f-i'i-'s; f ]!:i\H' iu'i'ii f ({ii«'at«.'«l if! t':o l-rn'-<i Staio?^; 
'■ ■•■ ^> ■ « ••. f v.'-.'\. .; ;i ])acl\M::'.- "f iMr'tl.:>\ ttanjjOih-* - i^r-.. n-.-m iDy 
7 :'''.•'»*. '■:> l':'":'/'!. '\vl'!i« l'.|\'j rir*. '.'i-c j t '•'■." ^r .vl i'a'!''. .» ': I'i^ 'ii.'.- 

,■■ .!.p :.'. \ i' .- |. ■:♦.•!' uir i'- ■ :. 'T 'i !r<"*M''! Ml v I'M j-t icn i'lr :;t^'-TM ii)M to 
^. !'■■ ■•••! !■•:;• ;.:.l«-l "W )."<-li ('.•"■:1>:1 >i.rn«' r«'t;iJi!'lval'K' cxpi-l ii;i«'ritH 
:>:'. :V'\'h:\\ i\'' 1 V. 'IX''- '.'••'? ji.'"'. 1'!-:l -iii'l l)fen made \vith hluo <rlass 
ty,:'] -!M.'i;:!,i, i:it*,t !'«» liioi'^jir Av "'il'l 1'" ii^i'Tiil to Jno i(i mv r^H.-diral 
Tj:'>t;'^-.;.>'.. O'l t,'X't»:i!i::ni^ t!^'.; viiiU'-'i'-t I 'li^covi-riMl ii to no a 
'.]'a:!-la1 : 'II 'm Lhe ''^•^*Il('!i 1:U! -a:!:'-,* , -t' '\Miir TiR'iiK'ir t'ri t h*.^ -u'rirct. 
^r'"j tr:i'-.':i'ir. }in\\\'V('r. ]\'t.l -icr i'""? '•.■:il''1 v<'ur ii.-niK' ir; ii, or 

» 

Lvrn tliL* I'lrno ■•t'li'O !:v';ii't V ^.vlicri.; tiio ex'n'rimoiii^ Iim'1 Ix'cn 
ma'Io. Ti «'\!'i"ritly wf.-; i'l-^r: ^.Ml to coiivoy tlio iir.|^ro^sM)ii tluit 
"„:•«.' (;*Y]>;,.'r'!ii'i'^ * lijiil Ix cii ]n-i.'i.» in .Pai'i'^ '^ 

.ir -'..o ^ "..; -';-:"r v..*'- r, !•''•. in-]. '.la-i '•-■.> oaTi v^»'''"''^ ]\'un for 

^:'.i-);!;U'V' ;.!,"v^!" ^ !•■ i\ --■•:• !. ■> rail -ri :.;: ' ■••:'' ■ v ' . N^ •' •■:\^: '. VrW 
'■' ■■ i ': ■ ^ ■■ \ '' ■■ ' • . : •■.;,•:.' ari bo rv;"*, I ■*'" !'••(. -^ ^i 'i«''' i' ■ \ * t l)''n. 
!*•;'.■• .'l '* ■'- .■•:' \!-:' ••» :. '[ ], r''ai::t"- — ^" ■ wt- I'l-uk i ;:t. ii ^'^■L^lt 
^:^■■ ■■ ^!;-«'! ;■• I.iiii ;!.■.: :.!i;- -fvi:o of /nv rxp-'Tviu-'*}: ■= ''■ '^ -.:•''> 

''"'■ r..r'. :;i ", ,'■.:: i \^"(i:m-;i ulwavs <lv'!'""lil "1 L> }:":i"i*, a'-tl V.-'-* •■ 'a ; 
!};»:.■".• '.'f' '■ raiikiiii's }'oin<.» m'^^i liavi! K-.-ni n>sfK'iat'v''i ^vitii I'l », 
■:v;,i,...ir.... ai ..,1 .,{• , I ;.;,.. 'vcrl'.-s :ji pliyr.ic: t;i:il du no dij^credlt oven 
to ■!i-.-s^' (if Fr:i!;kliij hiuir?e't^ 
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'■' ": '•.■■.' \'.: : ■■ ; i.; -■ \ - — Fh f >ni!'-i" V «: ■' ii'ii ■•■' i!-:.- iii.-iVM».r 
] '• ;.' .;:* •'. ' ■ i ;' '•' I'-'i! "T Ml'' diaiiioiid to id» * *ra!:y :ti lia) 
:V..\i.- ■ i-ii'-.'v- d*-''ou.|Mrsi!,i^ C':irln»iii(' acid iC'^ir^. l*'i!-':.i( il'n' car- 

:• .••.: .It* ./V'v ^''/i UUS illl» !>/. >lir, Mf d ' '•'• t;. i..'l l*" tilO 
a' : ,;<* •'■■■.<L f\ :;^ .;■.. .;.. j^ J. ; « . r «:I i :; • :: . • !i- J 

' !i'a. i- •*•.- d o' M. !>■•- 1 ':: -.1 !. >. H';':"M, iri a ]-'',"I * < Ml t!u> 
1 ''•■'»■■". ) !"■••- 'iri.*->; •■ S ." li \ *! !.'a ' wlii. ix i-i T'-intr I iii tli*.' .■''''>•</.• 
,V.-. ///'/ .;••■ 7 ! r /'••■■■.. f '■.'•>■.'■•/'.■;, r. }!.■ ^t;M«'-- f hat 1^^■:\M• is "hvaVS 
hi_c-::v '.'! ■*•■■.» 'Ah-r" diair.-T is .il">'i!id. a''-' ■< '"'''na'-w his 
c=i i:.i '[I liail ihi- luav ;hrow >onio l;L''ht n r)'.'-.- loi :L-:;ti'.-:; of that 



[IT] 
[Ffiim thf Pmi'ltnt t-f thit Intliana CnfrcrsiYy,] 

Im)iaka Uwix'rbsitv, 1 
BLooMiNorgw, JuiiB io, Avr/. J" 
Gen. pLKAfiONTo^. 

Dbah Sir: — 1 rooeivod a fiiw tittya iig.> a jmmjiliiat (rOiilntnEn^ 
«n nccoutilut'yoiir iaiereAiiii^oxfiDrimi.*iil>« on tliu Iiifliniiuu nrtlm 
l)luo ray in ditvolopiiig aliiiimt nml ve^ftn'ilu lilii. If tlio (txpuri- 
inonts, wlisi-o it Hixlilfi^iiilr Vt duliTtniiie tlio nmonnt of inflnoiirt- 
duo 10 llio llf^lit, oomparti'] wilh tlmt iliio to othor (^IrenmaUnoeH, 
lmv« bcfn fuirly diuJl*, un donbtlujts llit-y Imvo born, yon Imvt! 
orittuud up n now flt-lil of gn-iit jn-afticiil n-cfalnc^s tn all ttie worli). 
lluinltiiig you fitr your kiiidin'»s in aimiiing mo your troatiao, I 
rL>maiD, 

Very ri.'spoctfiiUy yonrs. 

T.A. WYLIB, 

IFrcm the Prmdent of the LtUjh U/iicemf'j.] 

ToB Lbtiihii Univebsiti, ^ 1 

SoiTn BEl'P'-EnEM, I'A., PUEdlOENT'S KOOM*. Jull/ lO.'lSTl. J 

My l>KAii Gkkebal; 

1 have just rocdvi'd and at once rwwl your very interesting 
papt'i" on violet rays, <t!w. 

Tho i'acts aro astonishiog, and your osplaoation evinces care, 
judgment and i-owarob. 

i shall tiiko pleaNure in putting it among our BciontiSi; papers, 
and tbauk you for eeudiug it. 

Tei-y faithfully youre, 

flENKl* corri^E. 

Gex'l. Pleasostos. 



[VI,] 
IFroin the Wm. Wm. M, Mcn^dith, Mi: Secretary of thr Treitsunj 

of the Vnitcd Statts'] 
My Dear I'leasostos ; 

X liave delayed thanking you for tlie pamphlet you sent m^ 
till I Bboiild have read it, whit.h I have now dono twice, with 
very gr«at interest and pleasure. I congratulate you sincerely^ 
on the discovery you have made, which must not only bo greatly 
valuable in Agt'iculiui-o and Horticulture, but in many other 
niattere as wvll. 

Always faithfully vonrs, 

\V. 31. MEREDITH. 
tiE.v. PLBAso:iro!t, Mondaij, lOth Jahj, 1371. 




[VII.] 

TFmw TVju. a. Inijham. Ki-/., <i DIrtdor of the Lehigh r.W'-y 
Jtailroad Com pa ni/. J 

32n WAt,st!T St.. > 

Philadelphia, Amjwst SDth, 1871. J 
ijftAU General: 

Alio iV me li* rt-turn my thanka fur the copies tif yonr pamphlet. 
I Unve read !t wilU %Tvai iiilurunt uiilI nni 8ui.t>il!D<l thut yoar di- 
covury will liavo woiidorrul i-umilts, revolatioritzing in fact tbo 
f-oiriioo of liorui:ukui'c. 

I am, very Iruly youP", 

"Wil. A. ISGUASl 
I i LN. A. J, Pleasonton. 



[vm.] 

[ft-om (Ac Hon. Joserk It, Otamtkr, Me. MInhter Plenipoienfujr 
of the United States at the Court of Ifaple4 ] 

153 NouTH Tenth SraiiET, 1 
SOlh SejiCi^iitliir, 1671. > 
Dear f!m: 

I thank you for a oopy of tUo tliircj edition of your pamphlet oj 
'• iliu iiiSiionuo of thu tluo colour of tlio ftky." I catioot doiit 
tbb impifUm^o uf your diacovory, nor full to nt-o l.liiit tho jmlli' 
iDiiAt holil itnolt' indohtod to you fur your iatorestiiijf aud suDoe&>- 
fui L'XperimtmlB. 

With great rpspect, yonr servant, 

JOS, R. CHANULKR. 
Gks. Pleasonton. 

[IX,] 

Depabtmknt of thb Interiob, } 
Patkmt Oi'pioe. J 

Wabhinqtok, D.JC, Avgust 15th, 1S7I. 
A. J. PliAsonton, Philadelphia, Penn. 

Your k-Ller of the Ulb iriet,, rdatire to your invitation to li;v 
nxumiiiur 111 charge of tliO' Agricultural cla^e of thia offloo to call 
upun you to witueua tho influeDce of the " blue oclourof Ibe sky" 
it! doTvloping nnSmal and vegetable life, ia reoeived. 

]n rej»ly you are informed that Prof. Braioerd is at present coc- 
finwl to lii^ room by aiekue«8, Imt a learo will be given him for the 
plirpoite ofueuitptiiig your itivilalion, aa noon as he ia able to travel 
V*)ry reapectfully, your obedient serrant, 

M. D. LISGGRTT, 

Cummissio^rl 
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iVvKis, ^^i-ptcmhcr 'r^'J^h. 1:<V1, 



.!>KAV. ^I'.t :- y iiavt.' '■'■•. ;'.'•■.:"•.»'.! ivful ri'ju.l ^vi-li great ]»lca??ure, 
; v-iantK- a7Ml iii;ijii;L]-, • "Z- i ■•■,1 ,lu.l ia llio '' lu'i'ort c-f Ux' 



I>ii]>artiiiiMil of l^oullnro," ab Wufehinfrlon, fbr l^ffiJ, a very lim^j 
ru^oriofiaiiie "ou Urn infliiouco uf rruoulugic u^ouUi, alui[iH|ibvriQ 
anil (,»!rreati-lul, uiiou ii^^iR'allHitJ,*' wUuro, iu Itiu ci(ftiH<!i-H o!' liglit 
UBil tdL-rU-iciuy, 1 hiivD tivuiuii fully all llie^e (jtn!ntii>i.B wiin a 

SvaL iiumbtr of experimi'i-ts aiiJ quoliitiotis •>[ iiulliorH. At 
ai tiioo 1 liad ti" iiiva oi' any of your imbiinatinim, altijongli I 



Ltul ibt'iufd a biUI 
evurj- -Uni;^'iiago. I ui 
'tia AgriouUiinil 51vl' 
luiutUoii IU it youri-:i 
pubiixLutl. My tmtiio 
lui Motutirulu^ry tit IK 
tliu I'lUiiiler ami tl'irw 
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(ii-k iu Frwiii^li a 


fd EnylUli 
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sli"itM l"i moK 


. Iiappy to 
■ Mil tLo 
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Mciuu OI t..y ),;i 


rimiBm. I 



i'<iTJ-vik|v>nd vitLi RcviTat Joui-uula of thd Uuilud Stoles, as tl 
.■Uii.Tt'c.j rt ^iijrkulturl^t, tirn Hural ,3r«iO Torker, «(«., otu. * • 

I rcQiitlji, Gcfi<}ral, your most obodliiot ficrvanl, 

ASDBfi POllY. 
61 Rno Mazarine, Dotul ifazitrin. 



[xiirj 

[ QKJIIUL a. J. 1'j.B.lSOKTOK. 

PiWft Su*;— four most aQbctiooato of Ontobor Ifltli, !• at hand, 

■ " ■ ■ imnl.l^t. Aft..-.- ri v.-rr 




I romniu your must obedlo&t Bainiat, 
fine Mm^iidn, llot;:! ilasaiin. 



Vxttxs, Kov<mihcr i'^lh, !37t. 
{itrttAAX, A. J. T'l.iABOSTrtir. 

IlE^n Silt : — As I lin"d pnimixoil yon I pncto«o tho littlo extract 
^irostsniud to tho Proiieli Aouiltuny of Kciwicii, IklumlKy tiwt, nod 
which will appyiir to-morniw in tho Conptes Jhiutas. I took par- 
tkralar paina to writo a cmi<luniHjd lolWr, giviug tlio mo»t ntnkiag 
fads, to iha porpotiiul Bocroliiry, tlio groat Gunlo-'ist, iL Plio de 
Bwiumont, wlio wa* very mucti itittr^isiod in j-mir pxporimpnia. 
A copy waa also preaontcd to llio Afmlomy, BociniTi:! Father, 
DupharCro, aii^l RaiTuI, tlio clitnr nf tlio I'm'-Cirnt Jmirnal of Agri- 
culture, who will roprfot it in ihiit paper, At ttio nanio timo dit 
(oroDt aciiiotjfjo ani pi)Utha.\ papor;* will raalio soma nuntioii of it. 
I shaU semi ni'Xt wctk tlu> tranNlittinn of my lottor to tho excel- 
lent Kn-rliih j-iiirnal calltvi Ifatitrs ; bu your cspurimotita and DaniF 
will bo, in short, spread through tho ecientifio world in Europe 
• • K « c « 

I remain, OcDo.ral, your most obedient aorvant, 

ANDilt: PoBr. 

1 Uuu JiLizariu, llutui Massarln. 



~lPnm lica. Ilinrij A. S'tardmin, P:uhr T:nth PreahjUrkin Churrh. 
Philadeljiliia.^ 

Mr I>E.1R OENmu. : 

I tliiink you lor your goneroiia aiipply <>( tliu Memoir, nnd not 
ioas for tUu very kind torins of your nolo. 

Unce bcforo in our uutional history tho suhjoot of'- BlueJjigJtt" 
has Cttuaod a grout comtnotion. Ttioro will ho a greater still bofbrt^ 
long, and in a Bomowhat more beuL-ficciit direction. I heartily 
cfinifratulato you on tho just famo which !a already assured to joii 
as the rowavil of your groat discovery. 

1 shall pliioc tlia pamphlets whore ttu'y will by appreciated. 
Very sincerely youra, 

H. A-llOAHUMAN, 

May !>!, 1S7J. 1311 Spruco Slreei 



[XVI.] 

{From ihesatne.} 

1311 SraucE Sr., Jane 1st, 1S73. 
ilv Pear Ge.teral: 

" Laudnri a viro lau/.hili)," — to he praised by a man who is him- 
self praised, — tho Latins used to think was a very niM thiny, Sli 
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I tiilvo groat pleasure in enclosing a letter from the .7?^r. Dr. 
Spraguc, for forty years a pastor at Albany, one of the must ac- 
complished and revered cleri^ymen of our cliurch or country, and 
enjoying a high Europi^an rej)Utation, You will see what c-^tiniato 
lio puts upon your great discovery, and how ho prizes your 
autograph. For I took the liberty of sending him your kind note 
to me, for his famous autographic collection — the largest (some 
20'\000 specimens, I believe,) and finest in America. 

1 enclose, also, a note from Mr. Alex. Brown, Nineteenth and 
Wahiut, to whom I gave the Memoir. I know it will gratify you. 
With sincere regard, 

I am, dear General, yours, 

H. A, BOARDMAN. 



design these two autographs for your collection, ^30 you 
will not return them. 



[XYII.] 

{^From Alexander Brown, Esq.y Banker ^ d;c.] 

Philadelphia, 2I(fi/ JOth, 1^72. 

EeV. II. A. BOARDMAN. 

Deau Sir : — I thank you for the copy of Oon. rioa^oriton's ad- 
dress before 'the " Philadelphia Agricultural Society." 

I have read it with great interest, and think that the successful 
result of his experiments of the blue colonr on animal and vegeta- 
ble life must carry conviction to every mind. 

Yery respectfully, yours, 

ALEX. BROWN. 



[XVIII.] 



[From the Bev. Dr. W. B, Sprague, an eminent divine of Albany, 

Hew York,'] 

Pltjshing, Mai/ 30, 1S72, 
My Dear Dr. Boadman.' 

Since I wrote you yesterday, (T believe- misdating my letter.) 
I have read the pamphlet you kindly sent me, with astonishment 
and admiration. I am not chemist enough to pronounce u]iou 
every part of it, but it seems to me that the man who could have 
written it is destined to be a great benefactor to the world ; I do 
not see why it should not mark the introduction of a new and 
better era. I shall lay it away, w^'th the author's autograph, a* 
containing everything concerning him that I should desire. 

With much love, as ever, yours, 

W. B. SPRAGUE. 



ilrPRAH Rkhitbat, 



[SIX.] 
IFrom 21. A. BuarSinan^ 

IBll Sraocx St., Of. 7lWL 



LiuUiuly lul^l'i.'^LiQjJ IdLUli'. 



I am, very truir roun, 

H. A, BOAItPJrAy.* 



[SS.] 

BO WsEiBOCBjiB Tehbace, Jlrat Pass. 

LoMWN, March SSd, JSTS, 
^t Dkab Gesebaii: 

Pmy ai^cjii my tlianka ibr your kind loiter of Stli inst., and 
!!ii> -.'a (- ;.;.. J i 'f vuuf jiji>jt intLToatiai^ paper, which I phaH di 
i^'ublo uf eoniprclmuding it, and 

[. ray dear old friend A. IL, ■ 

BOr tbo ooi)io!i of ili j ■ 
Pdrili, iTUHllliu'Of ihu; . 

His son will, I liwc. k-i- -,, - I 

nhoD Xnu-'Ct ^''t^ ituiiiau.t'k I viiU U.U j^jii \> LiL'l-liL'i'iuty L-Aj'L'iimL'UlllJ 
Lavo boon IriuJ of your eystem. I Liivo many frionda who wllij-ff 
Uiitik, try tlio nyritera, aod if jim dooire to niake it known, seilfl 
ma Bomw moro (.'<jpiefl and thcyshuU brtwijll placed nmoiig (nStt- 
cutlAl pcMitni. I nm a roumbcr of lliis JIorticaltTiral and lliO 
S(>lamt.'ul fir>i-iclica of London, and in my capacity of Honorary 
Seorotary of I'lo InBtitation of Civil Englnuoraof Knglnnd, I em 
In i>o mm II III L-at.il in with Bcionlifio raon, m 1 can cniiko your Byelota 
well known to everybody. Jt la most intisroating as an iavestiga- 
tlou, and 1 will Iry and get it tried in ovory way. ***** 
Beliiivo me, my dear Qonoral, youia sinoerciy, 




;cet finit Ralieffintmn, fttiil 
evctlvcil ly ynur critical , 
litio difluntiotis end logical ctinclusiouv, 
I astouiidi^d hy ihvir gnttid ana ofet^htlmltig 



[XXI.] 

ffVcm J. T. Alien, of J'er/wrt, Kentucky.} 

Newtobt, KsxTCoar, Mat/ SBth, JS7S. 
GR-fEBii. A. J. Pleach-- ■ ^' ■■ ■ ^-niA. 

Imitil, iijp which jilrsi' 
In-ud yduftmiii^L' 

-wadnmiizt^l »ltli« woii'li-rlsil ■!.:•' 

uiiWrt aUun* nrnt tlio 

and etill moi 

domfi.'isti'alicin . 

Tnnr mind and vision Viaro ponetrntod into tlio laHyriiitli of the 

"Imponduralilo" deep OC iiaturi}, nnd eliminated (iom Li-r sc>CKt< 

c1iftml)i'i'9 great practical trutli* ibnt liithei-m liavia IjOuu liuHwl 

In nu oliysa too profoan J for oven man's comprclionalno. My doar 
I idr, I do wont Bincoroly congratulnto yoa as tbo nnrlior of a di». 
\ onrcry ranking in groat practical tsIuo wilL those of Monto, 

Kowtou, Fiilio.1 and Walt. I ciniMt r>-<-.[ yon i\lll soi.n l.i 
I adequately TOwaMud, becauBa tr:.'l 
I Imiuudiutu upprolicuwioa by li 
■ • 3 ynur gnuM ihoiu-y ,_.■: i i 
L pnu;ti««, and nut uiitu tiiuQ wtIL ^ ., .. . . -^-,^.- 

' ifatwl, 

T bow In d(>i]p grftlofol dcrotlon to yon, Ofi Um c1)nt>(>n iostni- 



ii )'k>i;r pi>siiUAaiu;i ul 



.al;. 



: I re«pnot, I am, dear fdr, 
Vonr obedient tervnnt, 

J. T. ALDES. 

rwiLti y^o'j louchirig iho area of torritory dtfllrod 



'. ffrfltpn, Jatu PrnffMr^r "f Bcfnry 
African i^Urfc, Cape Tvnn, Cajrc o/_ Good Uojn-, j4/ncu.] 

Puit^HEuniA, SJf)') TJabi.nh FrKter, ) 
loth October, i*7S. ]■ 
Sir: — T hnvB Iriftd toprociiM h ropy (.f your vnlutihlo trratiFO 
•111 tiluo light ua an ur^aiiio siirmilmU, Imt liiivu fuileil. Uny I s^k 
you whevi) I f&n \\vwvvo a eoiiv ? AUy 1 awk if yon Imvo coUocuJ 
uny informiitKin on tlni I'llmitliu fffuula wliU'U linf ti followefl tlio 
oxtcnsivo dyfltrnction of fortsla iu Anicricji, and it' you can inforoi 
luo wbt'ro I may procure infVirmntifn on lliia pf,ini,? I bdrtr jum 
'■nmpIdWd the loiir of tJio ftjrcHt tliatnctB of i-enirsU arid uMitiern 
Kur"pti,.coIlootingiQibvmaLion f"P tho neo of tho (Jovoriiinviit itt 
■ llio Ciipo of Good JIopo, and having corai* lo tho Cooferonce of tin. 
Kvanfieiical Allianso, I «ra duairoaB of bul-K iofui'mation, aitd I 
fihalL fool (jreaUy obliged if yoii can supply it. I loavo fir PhU- 
Ijiipgh on Monday. Addn'ss ni« lo tUo caro of IIkv. 0. EA^TMA-f, 
ill! West Twonty-Nintli Strwl. New Vorl;. 

Hy pormaneut aildruea is, IIev. D. DruWS, BorwEck-on-Twetnl, 
Knylaiid. 

1 am, sir, respeclfully ynm-s, 
JOHN C. BROWX, LL. X)., V. U, G. S.. F; L. S., &c. 

L<ite Professor of Botany in the South African CoUr-gi:, Cape 
Tmh. 
To Ge»elbal Plgasoston. 



^^^ and o 
^^^^ now ti 



i and Gentlemen of the 

(Philadelphia Society for (Provwting Agriculture . 

It 13 now more than three yenre since I had the honour to 
read before you my memoir "on the influence of the lilue 
colour of the §ky in developing animal and vegetable life, as 
illu8tratcd by certain experiments I bad iuatitnted and 
continued between the years 1861 and 1871." 

The subject was ao entirely novel, and the results of the ex- 
periments were HO surprising, that men were lost in amazf- 
ment when thoy contemphited the facts as they were uarralefi. 
and he^n to conjecture the bearing that these facts were 
destined to have upon the comfort, the health and the 
prosperity of raiiukiud. 

Aa a knowledge of the experiments and the conclusions 
deduced from them became diffused, various criticisms appeared 
ill tniiny journals, someof which were humorous, and intended 
to be faceUous; others treated the subject with grave dignity, 
not knowing exactly what to make of it ; while others, again, 
cTaaping it in its important relations, as by intuition, vrelcomed 
It as a long step in advance in the knowledge of the great 
truths in physics which mankind are so anxious to acquire, 
"All this was perfectly natural. The little knowledge which 
men have has ooen aetjuired by great labour, industry, priva- 
tion, and perhaps through a long course of arduous study- 
Thoy are, therefore, loath to abandon preconceived notions 
upon any subject. It would be a loss of so much mental 
capital. A new idea, therefore, upon any familiar subject 
uaturally excites doubt, and is met with disapproval until, b^ 
a (V«e and full discussion, its merits are understood, when, if it 
is established by facta and conclusive reasoning upon them, it 
is accepted as sound, though it may displace all preexisting 
notions in opposition to it. 

Such has been tlie history of the publication of my memoir, 
and of the wonderful discovery that it describes. I proceed 
now to communicate to you some facts in connection with this 
anbject, which are very euiious, instructive and importaut. 



I 



A profegeional gardener in MaseachusettB (near Boston) had 
been trying for several years to protect his young plants, as 
they were germiniiting, from various minute insects which fed 
upon them, aoraetimea as aoon as they were formed. For this 
purpose he adopted nearly every expedient of which he had 
any knowledge, and even used the primary rays of sunlight 
separately. S'othing succeeded, however, in these experiments 
but the bine ray, which proveil itself to be a jierfect protec- 
tion against the attacks of these iuaects. He made a small 
triangular frame, similar in form to a soldiers tent, covered it 
with blue gauzo, such as ladies use for their veils. Having 
prepared a piece of ground, he sowed his seed in it, undy. 
coveriug a portion of the ground thus prepared with his little 
Hue frame and ganze, he left the other parts exposed to the 
I 'attacks of the insects. Hia plants outside of this frame werC' 
all eaten by the insects, as soon aa they germinated, whiift 
those under it escaped entirely from their depredations. This 
experiment was tried many times, and always with similar 
rewilts. 

Thia gardener had written an account of liis experiments to 

Mr. Breer, and had forwarded to him one of his sraall blue 

gunzo frames, in order to its introduction here to the attentioa 

I of iiurgardcnL-rs, This was shown tome by Mr. Ureer, with 

' the gardener's account of his oxperiraenta with it. 

The explanation of this phenomenon, I think, ia this. 

The Bunhght negatively electrified in paseing through the 
f mushes of the blue gauze of the I'nirac, whii;h ia positively 
i electrified, excites an electro-magnetic current sufficiently 
1 strong to destroy the feeble vitality of the eggs or of the insects 
I themselves, which are in the soil with the seed, leaving the 
\ need to germinate moro rapidly under its intilicnce. One 

remarkable circumstance in these experiments was tliat the 
' combination of sunlight with Hue light, while it destroyed 

thvee noxious insects injurious to vegetation, at the same 

time stimulated the development of the growth of the planta 

it bad preserved. 

Having Introduced blue glass into the mndoWe of the sleep- 
ing apartments of my servants in one of my country houses, it 
" WBB ob8er\"ed that large numbers of flies, that had previously 
■ infested thcra, were dead soon after its introduction, on the 
I ineide sills of the windows. This eliect seemed to be pro- 
I duced by a like cause to that on the insects injurious to vege- 



t&tlon fta described by the gardener of Ma*aacliUBott« in liU 
experiments. VariouB experiments have Wvn made iu sovwal 
pftrta of tliia country as well us iu EHi-iipo, with tliie nssncinteit 
liglit, in developing vegetable life according to myRUggesttonfl 
and with results corresponding to those that I havo obtained. 
A lady of my acquaintance, residing in tliis city, informed me 
that having aome very choice and rare flowering plants iu polit 
in her sitting room, which were drooping and manifesting signs 
of disease, she threw over thera il blue gauze veil, Huch as 
ladies wear, and exposed them to the suulight, when she was 
highly gratified to discover that in a very short time they were 
fully restored to health and vigour. 

A gentleman iu "West rhiladclphia having a large lemon 
tree, which he prized highly, placed it in his halt near to tbo" 
vestibule door, the side lights of which were of glass ofdirtbr- 
cut colours, blue and iriolet predominating; the suulight 
passing through thcso side lights fel! ii|i(in ii. portion of the 
branches of this lemon tree; great vigour wa« imparted thereby 
to the vitality of these branches, which were filled witli very 
fine lemons, while the other branches of the tree tlwit did noi 
receive the light from these blue and violet panes ci' glass, 
were small, feeble and apparently unhealthy, aud were without 
fruit. 

Il mil he remembored that during our late civil war, 
when commercial intercourse between the NSrthern and 
-Sonthem States bad ceased, the sale of early fruits aud vegeta- 
bles in the markets of the principal northern cities, was 
monopolized by their producers in the states of New Jersey 
and Delaware, and on the eastern shore of Maryland. This 
was a very valuable trade, and enriched many of those 
engaged in it. The price of land in these regions became 
enhanced in value, and the people resideut there tinjoyed 
■ unusual prosperity. On the restoration of peace all this was 
changed; the people along the Atlantic slope of Virginia, 
North and South Carolina and of a part of (Georgia, at oncti, 
entered upon the cultivation of fruits and vegetables for tl«' 
northern cities, and owing to their lower latitudes and earliffi 
seasons, aud improved modes of cultivation, they have securec 
their lost markets, and are now rapidly rocoveritig from thd 
eft'ects of the war. All tliis, of course, is a corresponding loBT 
to the farmers of New Jersey, Delaware and the eastern shore 
of Maryland, and as a consequence the value of farming landn 
iu these sections has heeu sensibly depreciated. A large por> 



o 

tion of this trade can be recovered by the application of ray- 
discovery to the cultivation of vegetables and fruits, and their 
maturity can be hastened so as to equal that of those of the 
Southern States herein referred to. 

The early vegetables used in my family are, for the most 
part, started in pots under blue and plain glass, then trans- 
planted into proper soil, and are ready for use several weeks . 
before I could otherwise obtain them. As an illustration, we 
have been using on my table since July 12th, of this year, 
Stowell's evergreen sugar corn, grown in this way, while I an> 
informed that it is one of the latest in the season to mature ; 
it will be at least two w^eeks later than now, August 10th, 
before any of it grown otherwise in the ordinary course of 
growth will be ready for use.* 

As it is only the very early and very late vegetables and 
fruits that remunerate the grower, while the abundance of 
the regular crops reduces the prices oftentimes below cost, 
it is truly the interest of all persons engaged in furnishing 
such foods to mankind, to produce them and sell them when 
the prices are highest, viz., at the beginning and end of their 
seasons. 

Cotton and tobacco, in the Middle States, can'be raised and 
matured according to this process, so as to avoid entirely the 
September frosts, and to compete in yield and. quality with 
any of the cottons grown in the Southern States, unless it may 
be the Sea Island cotton. I have myself raised and matured 
cotton plants on my lawn in this city, year after year, which 
produced as fine and large bolls as I have ever seen in Carolina 
or Georgia, and this without tlie use of blue glass, and before 
I had made my discovery of its wonderful influence on vegeta- 
tion. 

A machine has been invented and patented at Washington 
City, by which a man, with it and a mule, can set out in a day 
growing cotton plants which would cover an immense area of 
land. Now if these plants are started according to my direc- 
tions, under these glasses, and then transplanted into suitable 
soil after the spring frosts are over, the heat and moisture 
of the summer in the Middle States, which probably are in 
excess of those of the Southern States at that season, will 
rapidly ensure the maturity of the plants ; and crops can be thus j| 

raised which will compete favorably with those of any other 



* The above was written in 1874. 



Bectioti of the coantrj-. This simi« principle of luwtenin^ the 
maturity of plunU, upplioe witli utfll greater force to higher 
latUudcH where the Beofloiia of growth are iieceasarily ahort. 

It is cstiiimted that people residing ais or tight dt^reoe of 
hititude farther north than thi* presuiit latitude of cuUivation 
of various pUints, may he eiiuhk'd to enjoy ninny plants and 
fruita of wliich they arc now doprivod, hy th« introduiUon of 
the proceea of development that I have herein sketched. 

WTiat bouudU'Bs Meaainss may not bo ohtaiiied in this man- 
ner for thi* popuktioriH of Northern Oerraaiiy, Southern Kusaia, 
of Soandinavin, Nortlioru China and even the Stepper of 
Tnrtary, and some parta of Siheria which may be hroiight 
within the influence of tliia wonderful power, and thus, by 
increasing the corafortfl of life, haeten the progress of their 
dvilization. So much for vegt-tatioii and what may he dont* 
with it. We will now invite your attention to the stimulating 
influence exerted by this associated blue and suulight upon 
animal life. 

An esteemed fHend of mine, of high character, Commodore 
J. II. Goldsborough, of the United StatCH Na\-y, having been 
assigned to tlie command of one of our western naval etations 
in the latter part of the year 1871, caused aonio experiments to 
be made with the associated blue light of the firmament, and 
Bunlight, and subsequently addressed to me a letter, of which 
the following ia a copy, viz : 



Moi'ND City, Illinois, Muy Slat, 387S. 
To Gekekal a. J. pLEASONTOs, Philadelphia, Penn'a. 

General : — Presuming that it would be agreeable to you to 
Icarn the results of some experiments that I caused to be 
made, after having read the pamphlet you did me the honor 
to place in my hand, " On the Influence of the Blue Color of the 
8ky,in Developing Animal and Vegetable Life," I proceed to 
detail them to you: The first experiment was made here by the 
Surgeon of this atation, who, having had every alternate pane 
of uucoloured glass removed from each of two windows iu his 
parlour,, and having substituted for them correapouding panes 
of blue glass, proceeded to place a number of plants and vines 
of many varieties, in pots, in the room so as to receive the 
associated light of the sun and the blue light of the firmament 
upon them. 



In a very short time the plants and vines began to manifest 
the effects of the remarkable influences to which they had 
been Bubjectod. Their. growth was rapid and extraordinary, 
indicating unusual vigour, and increasing in the length of 
their branchea from an inch and a half to three inches, accord- 
ing to their Bpecios, every twenQr-four hours, as by measure- 
ment 

The Becond experiment was made in a comparison of the 
development of the newly hatched chickens of two broods of 
the same variety. In each of tliese two broodn were thirteen 
chickens, all of which were hatclied on the same day. 

Comfortable but separate cjuartera near to each other were 
assigned to the two broods, with tlieir reapective mothers, on 
the lawn ; one ol the coops, contstiuing a hen and her brood, 
was partly covered with blue and plain glass : the other coop, 
also containing a hen and her brood, did not differ from the 
coops commonly used in this country. 

The ehickena of each brood were fed at the same times 
and with ei^ual quantities of similar food. Those under t!ie blue 
^lass soon began to display the effects of the stimulating 
mtlnence of the associated blue and sunlight by their daily 
almost visible growth, increase of strength and activity, far 
exceeding in all theao respects, the developniouts of the 
chickens of the other brood which were exposed to tlie ordi- 
aMy atmospheric iuduences. 

I will also reliitc to you what I imagine to be another re- 
markable circumstance having relation to this subject. 

On the 29tb of January, 1872, the wife of one of the gentle- 
men on the station gave birth prematurely to a very small 
child, which weighed at the time only three andahalf pounds. 
It was very feeble, poaaeasing apparently but little vitality. 
It so happened thut the wludowa ot the room, in which it was 
born and reared, were draped with blue curtains, through 
which and the plain glass of the windows, the sunlight entered 
the apartment. The lacteal system of the mother was greatly 
excited, and secreted an excessive quantity of milk, while at 
the same time the appetite of the child for food was greatly 
inoreased, to such an extent indeed, that its mother, notwith- 
standing the inordinate flow of her milk, at times found it 
4i£cnlt to satisfy its hunger. 
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two liglitH Upon hia auditory iiervos aud exciting them to 
healthy action. 

These laat two ini-ident<) jiiat mentioned, eerro to introduce 
the subject of the iiiflm-iice tif the asiancisitod blue and BQulight 
upon animal health and particularly upon Human Health. 

It is known that silk ia one of the moat important staple 
products of Italy. It ia also known that much of the high 
prices which this staple product bear iti commerce, is due to 
to the ditiiculty experienued in hatching aud reurins the silk 
worms which produce the coi-oong or balls on which fliey wind 
the eilk drawn from tlieir bodies. To hatch the egg» of the 
silk worm, an evt-u teraperalare of a certain degree of heat ia 
iudiapensahio, aud great care m feeding and keeping them 
clean ia rei:[uired after the worms are hatched. 

An eminent Italian chemist, after 'the publication of tha 
results of ray esperiments with blue light, instituted some 
experiments in the rearing of the silk worius. He placed a 
certain number of the eggs that produce the worms under 
plain glass, of which, in the hatching and rearing, 50 per cent. 
died. He then placed the same number of eggs under violet 
glass, of which only 10 per cent, perished. Had he used bine 

flnsa in his experiments it is probable that the loss would have 
cen nearly nominal. Afl the rearing of ailk worms for the 
Eurnpeiin factories has become au important industry in Call, 
fornia, we may expect ^cat success will fallow the eftbrta lo 
rawe them, when the stimulating influence of blue light shall 
bo applied properly. 

"While we are considering this subject, it maybe as well to 
allude to the vitalizing iniiueuce of the aBSoc-iated blue and 
sunlight of this, discovery in the cure of human and other 
animal diseases, and I may mention here a most extraordinary 
case in which its power was manifested. 

In the latter part of August, 1871, I chanced to visit aphysi- 
cian of this city, of my acquaintance, whom I found to be in 
great distress, and plunged in the lowest despondency. 
On inquiring tVie cause, he told me that he feared that he waa 
about to lose his wife, who was suffering from a complicatioa 
of disorders that were most painful and distreaaing, and which 
had baffled the skill of several of the most eminent phygiciana 
here, as aho of others- of equal distinction in New York. Ha 
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tcriag a 



t paini 



A gentleniaa of my acqnaintance haviDg a canary bird that 
tuid been a very fine singer, was surprised to discover that, 
without any apparent cause, the bird had ceased to sing, 
refused to eat, and evidently waa in a declining state of health, 
. and it was feared that he ivoiiM soon die. I recommended 
the owner to try the ell'ect of blue and sunlight upon the bird. 
He consented. The cage waa removed with the bird to the 
bathroom of the owner's house, whoso windows contained varie- 
gated glass, blue and violet in excess. The cage, with its 
occupant, was auspynded so that the snnlight passing through 
these lights might fall upon the cage. The bird begun to 
recover verr soon, its appetite returned, and in a little while 
its song, which its owner assured me, was sweeter, stronger 
and more spirited then he had previously known it to be. 

At the close of the late civil war in this country, I bought s 
pair of mules that had been used in the military service of 
the government, A little while after the purchase it waa dis- 
covered that one of them was completely deaf, having had his 
hearing destroved by the noise of hea^y firing during the 
battles in whicli he had been employed. Thereupon I directed 
the teamster who bad charge of him, to be particularly careful 
in using him, and to treat him with great gentleness and kind- 
ness on account of his infirmity. Two or three years after he 
came into my possession, this mule was aeizeHi with acute 
rheumatism of so violent a character that the poor animal 
conid not walk. Before this time he, with other animals, had 
been removed to a new etable that I had built, in which he 
waa kept for several months without being used for work. 
He gradually got better of his rheumatism, hut his deafness 
continued until this spring, when bo recovered entirely both 
from bis deafness and rheumatism. Over each of the doors of 
this stable I had caused to be pilaced a transom, with panes of 
blue and colourless glai-s therein. The stall of this mule waa 
before a door with such a transom over it. When the 
the aun arose in the- morning, he cast his light through this 
transom on the neck and topof thu head of this mule. Before 
he set in the afVcnioon be threw his light again upon the head 
and neck of this mule, through the transom of another door 
on the northwestern side of the stable; the eftect of this liglit 
' upon the animal has been thecure of his rheumatism, and the 
removal of his deafness; He is now as healthy and hearty a 
mnle aa you will see anywhere. The removal of this deafness 
was produced by an electro-magnetic current, evolved by the 



unexpected effect, but it displayed s 



vident action on tto 
■ftr was eiioovirngiiig;. Two dtije nfter the receipt 
of lliia Hote I called to see tlie doctor, and wliile he was 

fivinff me Bii account of the experiment with the blae light, 
ia wife entered the ofKce, and comiiis; to me, ahe siiid, "Oh, 
general ! lam so much obligisd to yoii for having recommended 
to nie that blue lif^ht!" *' Ah!'' said I, ''ia it doing you any 
gnod?'' " Yes," flbe eaid, " tUo greatest possible good. Do 
you know that when T put my usiked foot under the blue light, 
all my pains in the limb ecams ?"' I intiuired, " la that a fact ?" 
Shfe assured mo that it was, and then addod, " My maid tells 
mo that ujy hair is growing not moroly Iflngcr on ray head, 
but in places there which were bald new hair is coming out 
thick." Sho also aaid that the puina in her back were less, 
and that there was a general improvement in the eoaditiou of 
her health. 

Three weeks afterwards, nn visiting them, the doctor told 
me that the arrangement of blue and sunlight had been a 
complete success with his wife; that lier pains had left her; 
that she now slept well ; her appetite had returned, and that 
she had already gained much flesh. • His wife, a few moments 
afterwards, lupersou , confirmed this statement of her husband, 
and he added: "From my observation of the effects of this 
associated blue and sunlight upon my wife, I regard it aa the 
greatest alimulaiit and most powerful tonic that I know of in 
medicine. It will be invaluable in typhoid cases, cases of de- 
bility, nervous depressions, and the like." It was at this time 
that the first symptoms in the improved condition of the health 
of the Prince of Wales, who had been dangerously ill in Eng- 
land, were announced, wheu the doctor added: "Xow, in this 
ease of the I'rinee of Wales, could he have been submitted to 
this treatment with the associated blue and sunlis^ht baths, 
his recovery would be in one-tenth part of the time that it will 
take under the ueaal treatment." . 

I introduce here a copy of the letter that I received from 
this physician. Dr. 8. "W. Beckwilh, on this sulijeot. It is a* 
follows, viz. : 

" Electrical Institcte, 1220 "Walnut street, 
'• Philadelphia, September 21, 1871. 
'• To General A. J. Pleasonton. 

" My Deaii Sir : — In following out the suggestions from yoa i 
at our late conversation concermug the appfication of the af~- 



.oated blue light of the aky atul stiiilight for the cure of debility 
and iiervoua exhauetiou, I liave I'ouiid some very siugular 

rosulte. 



*' Jlie application of your theory to the cultivation of plants 
and the development of animal life, has been wondcrinlly suc- 
cossfiit; but it will, in certain conditions of human sufterin^, 
prove to be a far greater blessing to mankind, if judicious^' 
used. As au illustratloQ, I otter the following facta, viz: 

"My wife had been Buffering fi-oni nervous irritation and 
exhaustion, which resulted in wevore nenralyie and rheumatic 
pains, depriving Lit of sleep and appetite for food, and pro- 
'ducing in her great debility, accompanied by a waatiiig away 
of her body, and chungjijg tUe normal character of her aecre- 
tious. 

"I had prepared a window sash fitted with bhie glass, which 
waa inserted in one half of one of Uio windows iii her sitting- 
room. The aafih of the other half of the same window wan 
fitted with uiicolourfd glass, ilie window having a southern ex- 
posure, and receiving, from ten and a half o'clock a, m, tili 
lour o'clock 1', M., the full blaze of the sun's ligVit. The shut- 
lei's of the other window (tliore l>eing two wiudowa in the 
room) were closed, excluding all light from it, and light waa 
also excludtid from the upper- sa«h of the first mentioned 
window, 

*' Thia arrangement I found to furnish too strong a blue light 
for my wife'a eyua; and, besides, it was not in accordance with 
jour mstructions. So I introduced an equal number of panea 
of clear gtassand of blue glass into the sash, and then my wife 
exposed to the action of these associated lights those parts of 
hor person which were the subjects of her neuralgia. In three 
minutea nfterwarda the pains were greatly aubducd; and in 
ten minutes after having received the lights upon her person, 
ihey almost entirely ceased for the time being, whether they 
were in the head, limbs, feet, or spine. With each application 
of the sun and blue light bath, iWfV/was given immediately. 
There is no doubt iu my raind that in cases of exhaustion from 
long-contiuucd fevers and other debilitating causes, the appli- 
cation of thia principle that you have discovered will restore 
the patients to health with a rapidity tenfold greater than can 
be effected by any other treutmeut within my Knowledge. 
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" Congratulating joa upon your grand discovery, as well in 
science as in auiraal Hygiene, 

" 1 ruinain, very truly yours, 

" S. W. BECKWITH. 

"P. S. — From a close examinatioil of the effectB of thesd 
associated lights of the nun and the firmament, I am of the 
opinion that they fiiruiah the greatest stimulant and the most 
powerful tonic thiit I am acquainted with in, medicine. 
" Very tnily youra, 

"S. -W. BECK'-VITII." 

About this time {September, 1871), one of my sons, abdut 22 
years of age, a remarkably vigourons and mnacnlar young man, 
waa afflicted with a severe attack nf eeiatica, or rheumatism of 
the sciatic nerve, in his left hip and thigh, from which he had 
been unable to obtain any relief, though the usual medical na 
well as galvanie remedies had been applied. He had become 
lame from it, and he euflered much paiu in his attempts to 
walk. 

I advised him to try the associated sun and blue light, both 
upon his naked spine and hip, wliich he did with such benefit 
tliatat the end of three weeks after taking the first of these baths 
of light, every symptOTo of t!ie disorder disappeared, and he 
has had no return of it since — a period now of three years. 

Some time since two of my friends. Major Generals S- 

and D , of the XTnited Status regular army, were on duly 

in this city. On makiug them a visit at their official residence, 
I saw on the window-ledge as I entered the room, a piece of 
blue glass of about the size of one of the panes of glass in tlio 
window. After some conversation. General D. said to nie, "Did 
yoQ notice that piece of blue glass on our window-ledge?"' I 
said, "I bad observed it." "Do you know what it is there for ?" 
To which I replied, that "I did not !" lie then said, "I will tell 
you — S. and I have been suffering very mueli from rheumatism 
in our fore-arms, from the elbow-joints to our fingers' ends; 
sometimes our fingers were ao rigid that we could not hold a 
pen — we have tried almost every remedy that was ever beard 
of for relief, but \vithout avail; at last I said to 8., suppose we 
try Pleasonton'a blue glass, to which he assented — when I sent 
for the glass and placed it on the window-le3ge. When the sun 
began ahout teu o'clock in the morning to throw its light 
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through the glaaa of the window, we took off our coata, rolled 
up our Bhirt sleeves to the ehouldcrs, and then held our naked 
arms under the blue and sunlight; in three days thereafter, 
having taken each day one nf these sun-ballis for 30 niiijutea 
on our arma, the {lainu in them ceased, aiid we have nut had 
any return of them since — wo are cured." 

It is now more than two vears since the date of my vieit to 
these officers. Two monttis ago yeuerul 8. told ine that ho 
had not had any return of the rheuniatiam, nor did he think 
that General D. had had any — General S. in the lueantirae had 
been exposed to every vlc'iasitude of climate, frnm the Atlantic 
Oc«an to Washington Territory, on the I'acific, and t'rora the 
49lh degree of north latitude fo tfieGulfof Mexico, and Qencral 
D. was then stationed in the far North. 

In the beginning of March, 1873, I was called upon by Mr. 
Henrj' H, Ilolloway, a very respectable gentleman, doing bnsi 
ness in this city as a bookseller, who came to consult me im 
ihe subject of his mother's illness, and to ask my opinii.in in 
regard to the propriety of using bhie and sunlight baths in 
her ease. He stated that his mother had been confined to her 
bed for more than two months, and that she was sutlering ex- 
«ruoiatiug pains in her head, spine and other parts of her body ; 
Uiat she could not bear to be moved in bed ; that she could not 
sleep, and having no appetite, she was rapidly wasting away 
in flesh and strength; that her physician had not been able to 
make any impression upon her malady, and that the family 
were in despair lest she should die; that its* members had been 
summoned to her bedside that afternoon to see her probably 
for tlie last lime, and if I thought that these blue and sunlight 
baths would relieve his mother, he wished to have them tried. 
From his account it was evident that her situation was criti- 
cal, and that there was a serious disturbance of the eleotriciil 
equilibrium in her system; I told him very frankly tliat I 
thought his mother could be greatly benefited by the use of the 
Aaid baths of light, and I informed him how and how often 
these baths of light should be administered. He expressed 
himself much gratified by my explanations and said, that ho 
would urge his mother and her pliysician to give them a fair 
trial. I received from him subsequently a letter, of which the 
following is a copy, viz : 

" Philadslphu, April l^th, 1873. 
'*To Genrral A. J. Pleasonlon. 

"Dear Sir : — Knowing that you liavc been assiduously in ves- 



tigatiag the curative propertied of blue ligbt (for human 
diseases) for' several years pnat, a feeling of gratitudo prompts 
me to take tlie liberty of commiiuicatiiig a few facta that may 
1)0 of some iateroat to you. 

"Abmit BIX weeks since T heard you explaining to an ac- 
quaintanL'o of yoiira, the way iu which blue light should he 
nrranged iti windows, so aa to take suu-baths thereby. In 
enumerating the classes of invalids that would be benefited 
by Huoh baths, you meutloned those alllicted with spiuoua or 
nervous diseases. 

" I was an intorostod auditor ; for my mother, Margaret C. 
HoUoway, residing in Chesterfield tnwiiahip, Burlington 
county. New .Tersoy, liad then been confined to her bed for 
about two months, her entire nervous system being appar- 
ently incm-ably alfected. It was probably a regnlar consump- 
tion of the nervea. She appeared to be wasting away very 
rapidly, and we had but little, if any, hope of her recovery. 

"At my request, after first obtaining the full consent of her- 
self and the attending physician, blue window lights (pur- 
chased from French, Richards & Co., of this t-ity,^ were suita- 
bly arranged in the west windows of her room, tlie east win- 
dows'beiiig too much shaded by trees to admit tJie light pro- 
perly. During the first week thereafter, the weather waa so 
unfavorable that only one sun-bath could be taken ; but the 
next week, three or four were taken on consecutive days. 

"From the comraencemcnt of her sickness, she had not been 
able to sit up more than a few minutes each day, just while 
the nurse made the bed; but in a few days after the several 
sun-baths were taken in succession, she surprised the entire 
family by getting up aud dressing herself while they were at 
breakfast. She probably over-exerted herself as she waa not 
so well for two or three dayj thereafter. However, ehe con- 
tinued to improve very rapiuly, and bus now almost or entirely 
regained her uaual health. 

" I may just here state the most important perceptible efieets 
-of the sun-bath. 

" Duriug most of the time of her illness, mother eufl'ered " 
from an intense pain iu the upper part of the spine and iu her 
head, and the galvanic battery had been frequently and regu- 
larly used in the hope of mitigating it» The sun-batlis re- 
lieved this pain very materially; and also indiifud a profuse 
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perspiration that relieved the interior organs from their ob- 
8tructioni», and which relief medicines, as well as the galvanic 
battery, had failed to produce. 

" These are the important facts in the case. 

''The attending physician would probably maintain that the 
remedial virtue was mainly or altogether in his medicines, but 
the circumstances are such as to induce the belief that mother's 
speedy recovery was in a great degree attributable to the cura- 
tive properties of the blue glaes. I am so fully convinced of 
this that I shall hereafter use the glass in a similar way, in all 
cases of protracted sickness in my own family, whenever prac- 
ticablf. 

''Very respectfully yours, &c., 

"IIENEY II. HOLLOWAY, 

" Xo. 5 South Tenth street, Philadelphia, Ta." 

This lady soon afterwards recovered her usual good health, 
and on its re-establishment, she made several visits to her sons 
resi/liug here. In two of these visits, I had the pleasure to 
see her. In one of the interviews that I had with her, she 
told me that for two years prior to the use of these baths of 
light she had had no perceptible perspiration, but that after the 
third of these light baths, a most copious perspiration broke 
out all over her person, but particularly profuse on her neck 
and shoulders, and that she had called her daughter to witness 
it, who scraped it with her hands from her neck and shoulders as 
a groom does from a horse that has been hard driven or ridden 
in summer. She dates her recovery from the restoration of 
her power to perspire, which she attributed to the effect of the 
associated sun and blue lights. 

I addressed a note to the attending physician in this case, 
asking from him a statement of the case, with its diagnosis, <fcc. 
From his reply I make the following extract, viz : " Mrs. II. 
had been sick some two or three weeks with excessive spinal 
iritation amounting to partial paralysis of the right side, with 
intense neuralgia from the occiput down to the foot, including 
ifhe right arm. This condition was greatly improved before 
the blue glass was used. She was almost free from pain, but 
nervous iritation remaining at this time I made use of the 
galvanic battery, which she thought done her a great deal of 
good. 
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**I thiuk it was some two or three days after that, the blue 
liccht was used. She savs that she took it about twelve times 
altogether, from a quarter to a half hour each time. 

'' You can draw your own conclusion, if there was any benefit 
derived from blue light. 

" My dear sir, I would not have you imaij^ine that I do not 
have any faith in your theory, for I confidently believe that it 
has a most powerful influence, both on the animal and vegeta- 
ble kingdoms. 

'' I should like, at some future period, to give it a fair trial ; 
consequently, if it would not be encroaching too much on your 
time, I should like very much to hear from you in regard to 
your ex[)erience of its application and result, the manner and 
mode by which it may be used, and should there be any 
benefit derived by its use, I would most cheerfully transmit 
that fact to you. 

" Respectfully yours, 

" J. G. L. WHITEHEAD. 

" Crosswicks, April M, 1873.'' 

I have introduced here the extract from the letter of Dr. 
Whitehead merely to show the desperate condition of his 

t)atient, her agonizing sutterin^, and the well founded appre- 
lensions of the patient's family — that the situation of the 
patient was extremely critical, and fully justified the use even 
of experiment with a new practice, in the attempt to relieve 
her. When they saw that the expedients resorted to during 
her long sickness had failed to produce the desired results. Dr. 
Whitehead, himself, is stated by Mr. HoUoway to have given 
his full consent to have the experiment with the blue light 
made in the case of Mrs. Holloway, she also desiring it, which 
is conclusive that she had not been so much benefited by his 
treatment of her as to wish to continue it longer, and that he 
also was hi doubt as to its efficacy from the adoption of another 
practice. 

About this time, Mr. H. H. Holloway, the gentleman whose 
mother's case is given above, being a great sutiterer from rheu- 
matism, from which he had been unable to obtain relief, 
determined to try in his own person the efficacy of the sun 
and blue light bath, and after having tested it to his entire 
satisfaction, addressed me a letter, as follows, viz : 



"Philadelphia, October 17th, 1873. 
\*Gai. A. J. PUasonton. 

"Dear Sik: — In the sprinp; of lfi72, 1 was afflicted with the 
■Flieuniatisni (sciatica,) for nearly two months, and I sutl'ered 
recurrence of the same, at intervals, until last spring. 
At that time the surprislug etFect which your hlue glass suu- 
batha prodnced in restoring my mothe;- to health (an account 
of which I sent joa a few months since,) induced me to try 
(Ihe same for the rheumatism. 

" I took three or four eiich baths of snu and blue light, itr 
kccordauco with your directions, and have had no returns of 
s rheumatism since, although six months have now elapsed ; 
«d I have been much exposed in stormy weather. My liraba 
lave been a little stiff, but without pain, two or three times 
BtU'in^ long continued etorms, which was probably owing to 
'tis mercury contained in the drugs taken by me, wheu hrat 
■*yick6dlul872. 

'I have deferred writing to yon on the subject for several 
taonths, so that sufficient time might elapse to be sure of the 
termunence of the effect of the blue glass sonhaths. 

**! am fully confident that a fair trial of said sunbaths will 
letdom if ever fail to cure the rheumatism, and 1 u-ish that so 
nple and inexpensive a curative agent may speedily become 
opulanzed. 

"Very respectfully, 

"HENRY H. HOLLO WAT. 
"No. 5 Bontb 10th street, Phiia." 

In the further consideration of this enhjeet, I introduce here 
bme extracts from a letter received from Dr. Robert Rohlaud. 
1 distinguished physician residiug in New York. 

" New York, July ISlh, 1873. 
\ Oentral A. J. PUasonton. 

^ Sik ; — Dr. McL. told me, three days since, that you had 
rritten to him about a new edition of your highly interesting 
ianiplilet on blue light that you were prepanng, that would 
lODtaiu additional results that you had obtained in yourexperi- 
penta with blue light as a healing power, I can readily 
nlievc in its efficacy, and I very much regret that I have been 
nable to continue my own experiments in the same direction, 
f wbich many new facts would have been developed in alt 
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likclihoorl tci tlio jfreat Ijoiiefit oi'Biifli>rinj2; hunianitj. Bethat 
lis il inav, yoii (Ifni-rve the wurmcrit tliaiik* fi.T liavin^ cxtuiideii 
Toiir expuriiiieutfl sn far, mnkiog tho profcflsi'iiml ])liysifiaiis to 
I'eol ftshanioil that none of them thougiit it worth tlu-ir while 
to draw practical consequeiiceB from your ex|ioriritents in the 
devdopraent of animal and voeetablo life. As tlio effect of 
lilau hjtht. id identical with 'm-forci;' it might lie of interest 
to you to hear of some sarpriaing phcnomtina produced on 
afcfisitivo persona in connection with blue light and corrobora- 
tiug the rctjulta oi'od-force' and ^ odt/ied jirfparations. ' 

" 1. Compare with jour reBults of the blae lijrlit on tbe AJder- 
ney bull calf the statement of Dr. Uonry li, Hcind, page 36 of 
my pamphlet on ^ od-forcc,' case No, 17, and you will lind tbe 
similar surprising growth of babies, by using my '■ ixf-magnetic 
sugar of milk.' . 

"2. I exposed, about a year ago, a man Fuflbring with severe 
rheumatiBQi to the infineuM of the blue light tlirough t^^o 
glass paues. Ho felt, after fifteen minutee, much relieved, and 
could mfivo about without pains, but comphiined of a naaty 
metallic taste on bis tongue. The same happened to n friend 
who visited me during odo-magnetizing sugar of milk, when 
I plaped his band in tbe blue and violet rays of tbe prism. 

"Dr. Hardis, assistant physician of Dr. E. B. Foote, baa tho 
same metallic (copper) taste, whenever ho takes some of my 
odo-magnetic sugar of milk, on his tongue; also Dr. Fint-ke, a 
highly educated and reliable physician in Brooklyn, who ex- 
perimented a great deal with od-lbrce produced by the blue 
and violet raya of tbe prism, and who placed the hand of a 
man within these rays, and the latter complained of baviug a 
taste like verdigris on bis tongue. 

"These examples show that the blue and violet light and the 
od-force generated in this way are of an electric positive nature ; 
imd it is.very much to be regretted that Professor Von Reichen- 
bach reversed the poles, and, in bis works, calls this pole, 
which is analogical in its effects to tbe positive poU of any elec- 
tric or electro-magnetic apparatus, the ' odic-negiitive one, ' 
causing by that uselessly an unavoidable confusion." 

In tbe latter part of March, 1874, I received a letter from 
Major-General Charles W. Sanford, iate the commander of 
the National Guard of the city of New York, of which the fol- 
lowing is a copy : 
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" 462 West Twenty-Second street, \ 
"New York, March 29th, 1874. J 

"7b Major- General Pleasonton^ 

" 918 Spruce street, Phila., Pa. 

*' General : — Will you oblige me with a copy of your pani- 
plilet upon the use of blue glass ? I had some time since aii 
opportunity to read it, and having an invalid daughter, her 
pliysician was induced to try the experiment of having blue 
glass inserted in her windows. She has been materially bene- 
tited by its use, and I am anxious to investigate the subject. 

" She has also a number of plants in her sitting-room, which 
have o-rown and flourished in an extraordinary manner under 
its iuliuence. I am. General, very respectfully, 

''Tour obedient servant, 

"CHARLES W. SAXFORD." 

Extract from a letter of Dr. Robert Rohland, of Xew York^ 
received by me in June, 1874. 

" Xew York, June 28, 1874. 
'* To General A, J. Pleasonton^ 

'^ Philadelphia. 

'• Sir : — Several gentlemen have made some 

experiments with blue light under my direction, with very 
favourable results, especially Dr. L. Fisher, in a case of general 
debility and exhaustion, and Dr. McLaury, in a case of very- 
troublesome tumor. 

" Very respectfully yours, truly, 

"DR. ROBERT ROHLAND.^' 

Extract from a letter of Dr. Wm. M. McLaury^ of Xew 
York, received by me in August, 1874. 

'* To General Pleasonton, Phila. 

" Dear Sir : — Understanding through Dr. R. Rohland that 
you are about to publish a new edition of your article on the 
blue ray, with some additional matter, I suppose that you 
would like to hear of my experience therewith. 

" I regret to state that my experience is as yet very limited, 
but I have great hopes that by extensive experiments, with 
careful observation, we will yet find it to be an important 
aG:ent in combating disease. 



" In 11 litttc cirl, one month old, was foand a 

hiird ros'mtinp tumour (ibuiit the eize of u robiii's egff, in the 
eiih-miixillnry rccio'i of the Ipft aide. I had it jtlaced in such 
a position tKat the raya of light throueh a blue plnss eiliould 
impinge upon it one hmir, at least, each day. This lumefoc- 
tioii disappearad entirely within forty daya. 

"The phild has developed aittonishintfly ; is now seven 
months old ; is exceedingly hrierbt and Imppy; has not known 
an honr'ct fliclcneas or discomfort. Its peculiar freedom from 
infantile ilU t attribute, at least iu Home degree, to the intlueitce 
of the hlue light 

" With great roapect, yours, 

" WM. M. McLAUltY. 
" Xew York City, Auffust 20lh, 1874." 

Sume time aince, Mrs. C, the wife of Major-General C, a 
distinguished officer of the United 8tates regular army, told 
mo that one of her grandchildren, a little boy about oightt'en 
months old, hiid from his birth had so little uao of bis loga 
that ho could neither crawl nor walk, and WJie apparently so 
«nfoebied in those limbs that abo began to fciir that tbu ctiilcl 
was permanently paralyzed in them. 

To obviate aucb an affliction, she roqucated the motbor of 

thp child to send hini, wnth his two young sistors, to play in 
the entrj' of the second story of her house, where sne had 
filtod up a window with blue and plain glass iu equal propor- 
tions. The children were accordingly brought there and wcra 
allowed to play for several hours in this large entry or hall 
uTider the mixed sun and blue light. In a very few days, Mrs. 

(_' told me that the child manifested great improvement 

iu the strength "f its limbs, having learned to climb by a 
ohair, to crawl aud to walk, aud that he was then as promising 
. a ehild as any one is likely to see. 

In the ease of the child, whoso premature birth occured' 
at the naval station at Mound City, in Illinois, Commodore 
(Joldsboroiigh was informed by its mother, a short time since, 
that it had continued to improve iu health, size and vigour, 
since the Commodore had last seen it, and that it was then a 
perfect specimen of infantile development. 

The case of this child, described by Comniodon; Golds- 
borough, is a very remarkable one, for, having been prema- 
turely horn, it may he presumed that its organization was wot 
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s completely developed as it would have been bad it fulfillod 
the entire period of its ^ostation — and consequently it would 
eeera that the aBsoclation of the blue aud euii light had re- 
paired all the deficiencies in its organisms existing at its birth. 

"We have, in tbeso instances that I have advanced, mani- 
I featatioiiB of the rooiiirkable variety of powers fta developed in 
I the several cases, all diftering from each other iu their varioiia 
\ disorders, and all having been restored to their normal condi- 
I tion of health and vigour ; and, in some instauces,.having had 
I that condition inereui^ed and ititengtfiod. 

We have had moribund flowering plants, not only nrresti'd 
f iu their course of decay, but reinvigourated, and tJheir beauti- 
► ful tints of colour greatly improved. 

"We have had branches of a tropical fruit tree, that were 
I exposed to the action of blue light, made highly fruitful, while 
I others of the same tree, not similarly exposed, bore no fruit, 
I Und were feeble aud apparently unhealthy. 

Wo liavean immature infant child, defective in its develop- 
I ments at its birtli, made perfect in its parts, and strengthened 
' BO as to become a striking instance of infantile health, vigour 
and beau^. 

We have had in another infant child, only one month old, 
an obstinate tumour to be absorbed, aud a degree of bodily 
vigour imparted to it that defied the attacks of all iulantiio 
I disordera after the tumour bad disappeared. 

We have had poultry of the same variety, hatched on the 
■ same day, presenting such dltfercnt stages of advanced 
■development, after the lapse of the same period of time, to 
■ifaose of similar poultry reared in the common way, that 
■incredulity must yield to well established fact, and surprise 
Igive way to (.onvictioa. 

We bave had the vocal powers of a singing bird, that had 

peased tn sing, again excited, and iis musical tones again 

oared forth with greater force, richness and beauty than it 

had before over disjilayed, fo the delight of all who bave heard 



The deaf has been made to hear: in a domestic animal, 
fche mide, which for nearly ten years, and perhaps longer, had 
DeaM not at all : and the stiflness of bis limbs with rheuma- 
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tlsm hoB given vr&y to the natural elasticity of his normal 
ootiilttiun of Uctiltli. Under Huh moot potent iuiiai.>nct-, lambs 
tliAt may bit iHcd for tlie food and vlollnu^ of iiiiiQ, liuvti been 
Krt greatly dovi'loi)i.'d in no sb^pt a lime lInH wo may reai^onn- 
bly Iiojit' that tlio rearing "f domestic aiiiiimU for foo<l may be 
so largely extended and improved, tliut imnienso nuniliera of 
uuuikinii who, from the eostlinean of f>n<h food heretofore, 
bad ne\er tiisted it, may, in tlio near future, bo no longer de- 
jirived of the ui^e of thid most etimnhiting and nourisLing 
tirdclo of tloah diet. 

Hut the greatest viiluc of tliia application of bhio light, will 
liw found to be in its curative power in human uud uuimal dU- 
ordera of health. 

In tlie gases before quoted in tho human fnmily, rhcnnifttiem, 
both chronic and acute, neuralgiu, with its ftoconii>8nimeut of 

fmrtial paralysis and various other oonipIiciilioiis,toriii'r of Iho 
ower extremities of a child, nearly umounling to paralv<3i4^ 
.have all yielded to the application of those vital forces of light. 
May wo uot congratulate mankind on the bleBsiugn which tbls 
discovery foreshadowB ? 

For cerebral disorders, from softening of the brain to con- 
firmed insanity, I would reBpectfullynuggest to the medical nro- 
feaeion full trials of the blue and sunlight baths, to be taken 
by their patients at least once in every twenty-four hours on tho 
naked spine and back of the bead. Should they succeed in 
remo^-ing the disorders of the brain, wo may, in the near 
future, lie relieved of the cost of building additional lunatio 
Bsylums, and insanity may be classed as a curable disease. 

"While this edition was being put through the press, I 
received the following communication and its euclosuro from 
Dr. Robert Rohlaod, a distinguished scientist, resident in 
New York : 

SOfi Third Avenue, New York. 1 
October 26th, 1874- f 
Gkn. a. J, Pleasohton. 

Dear Sir: — With my warmest thanks for your last kind 
letter, I have, to-dav, the pleasure to send you enclosed, at last, 
the report of Dr. Fisher's patient; and am still in hopes to 
send you more next month. 

Accept the assurance of ray higliest respect, and allow me 
to sign myself, your moat obedient and grateful. 

Dr. KOBEKT KOHLAND. 



£iiclosed in the above, waa the following statement of th& 
ladv who had been placed uuder the inflaence of the associated 
Mgkt of the sun and the blue light of tlie firmament, and the 
bine rays eliminated from Buii-light trauamitted tlirough blue 

glass: 

" At the request of my altendiug physieiftn, Dr. Louia 
Fisher, J will state, as briefly as [iost<ib]e, the cffi'ot3 produced 
niton me hy tlie truiiBmiasion of the aun'a rays through bhit- 

" Having boon nu invalid for nearly three years, and for the 
kat half of that time conftuod entirely to my rooms on one 
floor, I became bo reduced by the long eonfinemeut, and my 
norvons aystem aeemed eo completely broken down, tliat all 
tonics lodt thtjir etfocts, sleep at nights could only bo obtained 
by the uso of opiates, appetite, of course, there waa none, and 
acarcely u vestige of color remained, either in my lips, face or 
bauds — its ft last resort I was placed, about the I9tli of Jauu- 
arj*, 1874, under the influence of blue giass rays. Two large 
panoT) of the glass, each ^6 inches long by H; inehea wide,wi,;re 
placed in the upper part of a aunny window in my parlour, a 
window with a soutn exposure, and as the blue aucl sunlight 
Streamed into the room, I sat in it continuously — I was also 
advised by Dr. Fisher, to take a regnlar enn-bath of it; at 
least to let tiie blue rays fiill directly on the apine for about 20 
or SO minutes at a time, morning and afternoon; but the 
effects of it were, too strong for me to bear ; and ua I was pro- 
eressiu^ very favorably by merely sitting in it in my ordinary 
' onsB, that was considered sutHi^ient. 

" In two or three weeks the change began to be very percep- 
tible. The. colour lieguu returning to my lace, lips anil hand?, 
my nights iieeuiuo better, jny appetite more natural, and my 
.strength and vitality to return, while my whole nervous 
system, was most decidedly atrengthened and soothed. 

" In about eix weeks, I was allowed to try going np and down 
a few Htairfl at a time, being able to teat ni that way how ilic 
Btrengtli was returning into uiy limbs, and by the middle of 
April, when the spring was sufficiently advanced to make it 
prudent fur me to try walking out, I was able to do so. 

"The experiment waa made a peculiarly tair one by the 

L stoppage of all tonics, &c.. as soon as the glass was placed in 

! the window, allowing mo to depend solely on the eflicacy of 

the blue light." 



A (liHtinguished aargeon of tliia city, on heing 
acquainted with the rcuuirkable vivitying efi'ects of thia fon 
in Boveral of the ciisca mentioned nurein, expreanecl to t' 
Author, thu opinion thut thu vituHzinif tnfluoncu of theee a 
ciiited colours, would probably he found to orudioutc HcrofaU 
and the terrible diseiitifS wliirh hiive produced it, from I' 
huniun Hyotcm — a result uover yet attained by auy media 
treatment now kuowu. 

If thie opiiiipii nhould prove to be well founded, why i: 
we not anticipate that tiiberoulnr eoTisumption of the lutij 
maybe arrested in itj* progresn, its absfeancs absorbed and c' 
persed by the purifiod blood taking up the purulent matt 
and either decompotting it, or ehniinatiug it through * 
yarioua exereting chaiinela of the body?* 

If tins last mentioned case had furnished the only ezami^ 
of the restorative iniluonoe of blue light upon disordered hcaffl 
it should awaken in the medical profession, throughout d 
world, a desire to investigato the cniises and sources of tlJ 
force which liad produced such marvelous eSects. 

Let UB attempt a somtion. The juxtaposition of plain 
ancoloured glass and blue glass in the passage of snnhgh^ 
and the transmitted blue light of the firmament, and the 
eliminated blue rays of the euu-Ught through them respectively, 
evolves an Glectro-niaguetic current, which imparts to vegeta- 
ble or animal life subjected to it, an extraordinary impulse 1 
tlie deveSopeinent of their respective vigour and grow ' 
Their vitality is strengthened so as to resist disease, and I 
throw it off in those iustaneea in which it had appearud betba 
having been subjected to its power. 

* A friend of mine has sent 
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the (allowing notice, vii; 
;." — Tliii author of "Life Under Glas*," sends to fl 
>r giving sonie ciirloua results uf his experience In. tl 
. ^ . a medium for the tmnsinlBsion of the sun's ;tkjs In Q 
trentnient of lung diseitse, Tlie writer of the coinniunlcaUon, being lUDiselfj 
victini tu weak, lungs, gave special attention to tlio suhject from personal as waS_ 
AS nrofessional Interest. Jlis attention was directed to the matter by anacoldent 
In nis own experience. During the autumn <if 1863, he vfa.^ liome on "sick 
leave" from the amif, ;ind w»s inthij habit of frequentln); the pholof^'aph gallery 
at nfrlend. Tho operattnR room of tlie irallery was lighted by a akyllghtof lialil 
blue glass, and the walls weie tinted of the same colour, lie soon uuUcnl, thU 
lip invariably felt better after an hour or two passed in the gallery, and he was 
final; fonrinecd that the beneficial effect was largely due te blue light. After 
th6 war. 111) begnu a series of experiments among his patients by using blue 
glaw. As the light from pure blue glnas is not entirely agreeablp to the eye, he 
alternated tUu panes with clear glass. This was an Improvement, itnd he went 
on with his experiment until he attainod the lilpfliest sanitary power in it purple 
«r light violet colour, the red, la the staialog, lunkiug the light pleasaut tu bear. 



The velocity of liglit on the earth's surfeee has been found 
by Leon Foiica^ilt, by experimeute most earel'ully couducted, 
to be 298,000 kilometres or 186,000 milea per second of time — 
now of the seven pdmary rays of light, all of them oxtvptiiiff 
the blue ray and possibly ita compounds, pnrple, indigip ana 
violet, which pertiapa are decomposed, and the blue ray 
liberated, are suddenly arrested in their marvelously rapid 
course, on coming in contractwith the blue glass. This sudden 
impact of the intercepted rays on the outer surlhce of the blue 
glass with this inconceivable speed, produees a largo amount 
of (riction. Light, though imponderable, yet is maierial, since 
aciiording to the hook of tieueais, God aaid, '"Let light be made, 
and it was made" — and the movement of matter upon matter, 
always produces friction. By friction electricity is evolved, and 
when opposite electricities meet in coi^junction, their couflict 
according to the celebrated Danish philosopher, Oersted, develops 
magnetism. The electricity produced by this friction is 
negative, while the electrical condition of the glass is opposite, 
or positive, and heat is therefore also evolved by their conjunc- 
tion. , This heat sutficiently expands the pores of the glass to 
paf;s through it — and then you have within the apartment, elei'- 
trieity, magnetism, light and heat — all essential elementsjofvital 
force. Without light and heat, life cannot exist, and electricity 
and magnetism are indispensable to ita active vitality. This 
current of electro-magnetism, when allowed to fall -upon the 
spinal column of an animal, is conducted by its nerves to the 
brain, and thence is distributed over its whole nervous system, 
imparting vigour to all the organs of the body, and stimu- 
lating thora mto active exercise : hence follows restoration to 
bealth. 

In tlie early part cf the summer of 1871, having caused to 
be printed an edition of my memoir which, a short time before, 
• I had read before you, I distributed copies of it among literary 
and scientific institutions, and to such persons of cultnre as 
were liki'ly to be interested in the investigation of the subjects 
treated of in it, Having sent several copies to Washington 
city, I received from my friends there euggeations to take out 
Letters Patent from the Government of tbe Uuited States for 
my new discovery, which they deemed to be of the highest 
importance. Accordingly, I made an application to the Com- 
missioner of Patents for the issue of Letters Patent thereon. 
When the application was received at the Patent Office, the 
novelty of its character, and the wonderful results of the ex- 
periments on which the apphcation had been based, excited 
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the greatest surprise and interest among tlie officers of the 
Bureau of Patents. The application was referred by the 
Commissioner to the Examiner-in-chief of the class of Chemis- 
try, who, after a full examination of the whole nubject, as I was 
informed, reported favourably upon the ap]»lication and recom- 
mended the issue of Letters Patent. At this stage of the 
proceeding, the Commissioner was visited by tlie Exaniiner-in- 
chief of the class of Agriculture, Professor I. Brainerd, of 
Ohio, a very distinguished scientific gentleman, who suggested 
to the Commissioner that the application had received a wrong 
reference; that it should have been referred to him as it con- 
cerned plants and animals, which were intimately associated 
with the class of Agriculture under his charge. The Commis- 
sioner replied, that it concerned, also, Chemistry; but if he, 
Professor Brainerd, desired to investigate the subject, the 
issue of the Letters Patent should be suspended till that oppor- 
tunity was afforded him — which was done. I was thereupon 
informed of it, and that the Commissioner, in view of the 
great importance of the application, and of the novelty of the 
principle^ involved in it, was desirous, before proceeding 
further in the issue of the Letters Patent, to send to my farm 
in this vicinity. Professor Brainerd, who, with my permission, 
would examine into the manner in which my experiments had 
been conducted, and particularly investigate the whole subject 
of the. application. On the receipt of this communication, I 
wrote to the Commissioner of Patents, and informed him that 
I would be very glad to receive Professor Brainerd, and to give 
him every information and afford him every facility for making 
his investigation in my power. 

A few days thereafter, the Professor arrived at my house in 
Spruce street ; and, on presenting himself to me, he said : 
*' General, you must receive this visit of mine as a very high 
compliment, since the Commissioner of Patents, in extremely 
rare cases, ever sends any one from the office for information 
in relation to an application for a Patent ; for he requires all 
such information to be brought to him. He has, however, in 
this case deviated from his usual course, from the great interest 
he feels in your alleged discovery, and has sent me, therefore, 
to make the necessary investigation. For myself, I will say, 
that I have no prejudice for or against the principles announced 
in your startling memoir, and I come to you to make a fair, 
honest and impartial examination of the whole matter. If 
your averments, General, shall be sustained after I shall 
have examined the subject, I will report favourably upon your 



application, and jonr Letters Patent will be isaiied forthK-tth, 
Should I, liowever, have any doubta in the matter I will report 
a.iriiinst their issue, and you -w-ill not get yonr Patent." To 
this I replied, "That the facts in the case muHt furnish tlieir 
own evidence, and I was perfectly eatisiied to abide by his 
judgment thereon, whatever it might be." We then proceeded 
to ray farm, where the profeasor remained three days, devoting 
himself to a critical examination of the subjecta, committed to 
him for investigation. On the afternodn of the third day we 
visited the grapery, aa he had often done before, where wo 
met three professors of colleges, who, attracted by tlie notices 
of the cxperiraenia which they had eeeu in the nowspapcra, 
had come to the farm to verity for themselves the statements 
they had read. For purposes of ventilation in the grapery, I 
had caused to be removed from immediately below the eaves 
on the southeastern side thereof, for the whole length of the 
houBejtwopaneaofglaasin width; and in their places I had in- 
troduced galvanized iron wire cloth, with meshes of about one 
"Quarter of an inch square. The vines planted on the outside 
border, and trained through terra-cotta pipes into the grapery, 
along its walls of glass, and up to the ridge on the sontheastorn 
side of the grapery had, when they reached this wire cloth, 
in their growth on the inside, sent lateral branches through 
its raeshea into the outer air, which had grown to varying 
lengths often, twelve or fourteen feet on tue outside of the 
grapery. Theaa lateral branches were covered with foliage — 
the inside branches from the same stems extending to the 
ridge wore likewise covered with the densest foliage ; but the 
rliffijrenca between the inside and outside foliage was moat 
distinctly miirkod. The inside lea%'cs, from the same roots 
which furnished those on the outside, were fully six or eight 
inches respectively in diameter, of the deepest green colour, 
and BO perfectly healthy that they seemed more like wax leaves 
than natural ones, while those on the outside of the grapery, 
though abundant, were not more than two inches in diameter, 
of a pale, sickly, yellowish colour, indicating a feeble vitality, 
I called the attention of Professor Brainerd and of the other 

firofeasora to this moat marked difference in the respective 
eaves inside and outside, and they all united in the opinion 
that this example furnished the most conclusive illustration of 
the Influence of blue light on vegetation that could be produced 
under any circumstances. Here were branches of vines from 
the same roots, covered with foliage, deriving their nutriment 
from the same sources, the outside leaves exposed to all the 
dtltlaences of temperature, light, humidity or dryness of the 
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natural atmoopliore, anil yet, Bcurcolv ono-fourth of tlie eke of 
their relatives— thoBB oil tho inside; and indicating an enfeebled 
and transitory exiatenc-o. Wliile the latter, revolling in the 
stimulating forces of tlio coinbintTd sunlight and Line light of 
tliu sky, biui attJiined not murely size, but also un exuberance 
of vigor which uxcited the greatest astonish mi-nt. I'rufeHBor 
Brainerd gathered some of the leaves from the outuidu and 
iUHide branches of the same vines, which he took with him to 
the Patent OfRue to be measured and photographed. The 
other professors did likewise to exhibit to their respectivo 
claaeee. 

When Professor Brainerd had completed liis exjiminatiou, 
and waa prepared to return to AVashington, he said to me, 
" General, everything that you have alleged on tliipt subject of 
blue light is confirmed; f am perfectly convinced of their 
truth. Oq my return to Washington, I will make a most 
favourable report on your anplication, and your Letters Patejit 
will be issued forthwith. I will now siiy to you, that before I 
left Washington, the ofRcera of the I'atent Office discussed 
among ourselves your application, and we came to the conclu- 
sion, unanimously, that if my investigation should establish 
the verity of your statements you have made the most import- 
ant discovery of this century, transcending in importance even 
that of Morse's Telegraph, which, at best, furnished only a 
means of communication with distant places, while your dis- 

^ covery could be brought home to every living object on the 
planet. We further thought that youf patent would be one 

' of the most valuable that had ever been issued in the United 
States. I congratulate you upon your great discovery." 

The Professor accordingly returned to Washington, made 
his report, wliieh, as he said it would be, was most favourable; 
and Letters Patent for my new process of accelerating ihe 
growth of plants and animals were issued to me on September 
26th, 187L 

It is to Moses, tlie lawgiver, the great leader of the 
Israelites in their Exodus from Egypt, in their passage across 
the Red Sea, and* in their subsequent residence iu the desert, 
that we are indebted for our knowledge of the plan of the 
Deity in the creation of the world. This narrative of 
Alosea, oa contained in the book of Genesis, has been received 
by Christian and Jewish peoples, of all nations, as a faithful 
description of the revelatious claimed by Moses to have been 



made to Iiim by tbe Almighty hiniselt'. Tt is the foundation 
of their religiouu — the basis on which their apiritntil faiths 
rest. 

Let OB take np tliis hook of Genesis, nutl endeavour to dis- 
cover from it, illuniiiiated by the devolopmeuts of modem 
sctetice, what the prevaiiiiig idea of the creative iiiiud miiy 
have been iu estabtiBhing the physical functions of the plauet 
on which we live. 

In the firat chapter of Genesis, we read the first four verses 
aa follows, viz ; 

"1. In the begiDiiiiig God created heaven and earth. 

"2. And the ««rth was void 'and ompty. antl darkness was 
upon thi' face of the diep, and the Spirit of God moved on 
the waters. 

"8. And God said, Bo light made: and light was made. 

"4. And God sawthe light that it was goo<i, and hedividcd 
the light from the darkneae." 

from these verses, it would appear that the mftterials com- 
posing this planet wt-re created and ii8Bemhlt?d iu darkness, 
and teat the first physical force made was light — not heat, 
not eleetriuity, not masuctism — but light, which we shall 
endeavour to show ie tlie almost omnipotent force, which 
produces them all, and gives form and mLition to our plane- 
tary system. In the same chapter, in the 6th verae, we read, 

" 6. And God said ; Let there bo a firmament made amidst 

the waters, and let it divide the waters from the waters." 

And iu the 7th verse, we read as follows, viz: 

"7. And God made a firmament, and divided the waters 

that were under the lirmament from those that were above 

tlie firmament — and it was so." 

There is obscurity in this verse, since in the following verae, 
the 8th, we cead, 

"8. God called tbe firmament Heaven, — and the evening 
aaxA the morning were the second day." Now in the 1st verse 
U ia stated, " In tbo beginning God created heaven and 
eiirth;" heaven liavliig precedence both as to time and place 
ill tiie creation. In the 8th verse, it would reaii as if there j 
yeete waters above the beiiven, which were divided by thofl 



firmament I'rom those (that went ou Iho uiirtb. We tatn 
snppoao, tliiTi'fore, the word firmum«iit, OBml in tlio 7tn 
vorsL', to mcuti iha ftlmosjihwre, wliiuli wiis to hold in bus* 
jii-Dfiiou the n-iLtcrs eoiitniiuMl in it aa vapours, cloailH, kc, 
ihm acpMnitiiifj tlium from tlie watern on tlio earth, as wl-U as 
Iho iuhiiito sjmco aliovo the atmosphiiro, now sapposed to 
coiiljiin the orbitt of thi' lixt>il stars. Iii tho 9tli verse, tho dry 
Uii.i (inpdiire. lunl Iho w:Uors nndor tlio heaven (probably 
atruonplKTc) uro ffiUhiTfil ("jjclhcr anil, in the Kith vorsc, are 
(tallfid auas, and in iho llth verae God mid, " 11. Let tho 
earth bring i'orth ihn frreeii herb, and snoh as may seed, and 
lh« I'niit true yiehlin^ Truit alter iU kind which may have 
Bood in itself upon tlie eartli, and it waa done. 

" 12. And the earth brought forth the green herb, antj 
snfTi aa yieidi'tli aeeil according to its kind, and tho tree that 
heareth fruit having si.-od, eaeli one according to its kind, and ' 
God aaw that it was good.'' 

We will \n!r<3 oliaerve, that so far as tho order of dovelopiii^ 
creation had gone liglit was, as yet, the only active force 
whicli liad buon brought into exiritenue, or as the verse 
expressed it, " and light was made," Of course, it must 
have been made of tho materials wliieh Cfimposed it. There 
were, at that period, no sun, no mnou, and perhaps only the 
fixed stars, which were to illuminate the hoavt-n, that had 
been created, and yet light was made, and it was made of its 
materials, and being made its attributes were at once called 
into use, " For the earth lirought forth the green herb, and 
sueh as yieldeth seed according to its Itind, and the tree that 
heareth fruit having seed, each one according to its kind," 
No herb could have been gi'cen without light, and no tree 
could have borne its fruit in darkueas. nor could seed have 
been matured without light, and yet this hght eame neither-| 
from the sun, nor tho tuoou, modern spectroscopes to the coa-^ 
trary notwithstanding, for a* yi.'t neither the auii nor the mooaj 
had been created. 

Ilenco, we can understand that the Croator, in directing 
that light first of all should be made, intended to constitute a 
force superior to all other forces, for it is by light that they 
are all developed, and made auxiliary to the great plan of 
Creation. 

" 14. And God said, Let there he lights made in the firma* 
ment of heaven, to divide the day and the night, and let thenn 
be for signs and aeasoua and for days and year*. 
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''Vy. To shine in the firmament o" heaven and to give 
light upon tlio earth, and it was so dono. 

'' liJ. And God made two great lights, a greater light tc 
rule the day, and a lesser light to rule tlie night, and tlic stars. 

*' 17. And he set them in the firmament of heaven to shine 
upon the eartli, 

*MS. And to rule the day and the night, and to divide the 
light and the darkness, and God saw that it was good.'' 

It will he Been from these verses, that the rulinor intent of 
tiie Creator was to furnish li(/ht, and not heat, to the world he 
wns hriuLring into existence — to separate the dny tVoni the 
niglit--as signs and for seasons, and for days and years, to 
shine in the firmament of heaven^ and to give ll(//U upon the 
earth. 

These then are the varied functions to be performed by the 
sun, moon, and stars, by tiie fiat of the Creator.. 

]\[uch speculation has been evoked, in the inquiry for the 
source ot* thjft Uffht that was ordered to be made })revious to 
the makings: of the two great lights, the sun and moot], which 
he set 'in tlie firmament of heaven to shine np<ni the earth. 
The nnxlern revelations of the teles(u)pe in diselosing the 
character of the more distant fixed stars^ the coTigrc^i^ations of 
stars in tlie " Milky Way," in the nebuhe and cloudlets of 
liglits, furnish an answer to all such inquiries. The limited 
vision of Moses, unassisted by the telescope, which, in liis day, 
had no existence, would not have permitted him to compre- 
hen(l any revelation of the a:l(H'ics ot* the world of astronomv, 
as known to us now; and hence, no such revelation was made 
to him. lie was only instructed partially on the subject <.l 
our solar svsteni, and the mvriads of lii^hts, lesser and <i:reater 
than anv that our system contains, whic^h wcu^e sendini^ their 
illumination over a boundless world,* were entirely unimagined 
l)v him. But Ave can readily fancy with our increased know- 
ledge of astronomy, whence this primeval light was drawn. 
"Wo may suppose that our solar system \vas the last created of 
the various systems which stud the heavens with their brilliant 
efiulgence, and that the materials which compose it were 
easily gathered from the mighty masses that illuminated the 
firmament. 

Our astronomers tell us of the infinite star depths, in wdiicji 
are assembled series of worlds without number, all circling 
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iirona>l tlieir respective contra! nplja,"anil all' lnovEnc wifb 

inf'Hicoivulilo veiocilyiowanh soiny rojrion mI* iliv lin,..imLnt 

W ronictto that oav tiuitu mtLilloutual ikjwi , va 

of it, uiul llmt, ill ihis jiriunl uiovaiuoiit ol' " i- 

tivu s.)lar Mvati'in Ijhd lU iillntiiNl |>itrt »iii] pm <1<3 

Ji-'.stiii.v. HoiiceftHoftittif i-ellwlioiitliHtwi,. .ill 

iijJl.roil.Ji tin! iwrmitoniioiil liorUan nf tin ■ i.f 

liulow our own imrizcn, aiiriliic-r fioliir NVstrr:., ,- in 

its ffloriufl iiiiylliiiig iil' wliitli l)n' iitimim niimi ain .ivy, 

Bbttfl iipiso in t!ic wealern linnsimont lo lake tlie plact- tli4;i I.tul 
Imtm vjw^utt'il liy our uwti, and tlms By§tem afti-r Bystim i^Uall 
bu circling iu the gruut expauau of epuco, till time eitall 1)6 uo. 
more. 

Wo must have a Btarting- point in oiir diacnsxion, and we 
will bugui K'iLh matter, out of which all thiugs are matK'. 

Wu' dcfliio matter to ho anyihino; wliicli moves, or ii the 
enhjput of motion. Wu jin-'for thia'dofimtion before all Mtb«r«,' 
Hinco it ia i-ntiroly IrrcupLiytivc of human oxistcnco, ouu htia uo 
ruforenco to hninari i[Li]irLSHiouB. Motion was protluin-il long 
bcforo man, and will cuutinuo long after lie has paused uway. 

When raattor is said to be solid, lir]iiid or rrasfons, w» 
convey a very inadequate idea of its composition or of ita 
condition. The iiiitToseope, a« ila powers are being dcv.-lupotl^ 
reveala to us forms aud comlitioua of matter of whioh tin.' must 
fortile imagiuation Coubl liiive, litld no previoua eon. i't.tiou. 
So in tlie series of what is termed created mutter, we jlu^ e but 
il very faint imaso of a few of tlie most obvious link-H in. the 
cliain of its eouditions, wliilo we know and can know nothju^ 
of its extreme terTuinationa, its greatest density and moat 
miiiiite tenuity. But we may eoneeivo that whatever tuovoa, 
or can be moved, must be matter — according to this deliiiiciou, 
tiie imponderables, light, heat, electricity and magnetism, are 
al! material Bubstaneca, eo eubtJe and attenuated, however, " 
that human ingenuity haa never been able to discover their 
components, or to reduce them to standards of comparii">u by 
ivhieli their powers might be measured. We might go 
farther and assert that ail human emotions as well m unimal 
instincts are likewise material, Hinco our only cognizance of 
them ia made ap'pnreiit to ua through otir senses, eoneerning 
whoso materiality there can be no question. Let it uoi ho 
BUppoaed that this idea of material being ia at all ineonsisteut 
with an aspiration for a future life, since the rosurrcetiou of 




' liio inaUrial bftdy is h" mnoh a part of tlio Olirlstian's ere&\ ai 

^ !*thi.* Iiojw of Ilia imraiiroillty. M(i!*o=t Iiil>i iM us fue wlmC 

pur[">i^i-4 llti! Sim iiiid moon and atiir» v-'cm crQU\»d ; " In r<il6 

l)i(! (luy and iiiyrlil, "mi to cliviilo Hit? liirtit anJ-Tho (Jui-k>ii-M<, 

and aa signs, anil lur scusons, iiuii for days ivml ^vears," Now, 

it Jfl a vt-ry rcnuirkaljln lliiug, tliat Mi>Hfs, wlin wua born ia 

Goshon, u tirnvinud i>f Htiypt, who inwKrJ tfio firnt fortv y*-'ani 

I of liift lifu 111 Kgviit, wliiiti Wan Uriivuuii north lutiludti S-r and 

[ 23", and '27'^ mid Sr oust limf;im.ln, tlic lu'xt forry ymir* on 

f Il)oI)imI«T3i>f tlieDcitert.iiiid iho la^t forty yoarsilil-rvoliii llio 

wilJeniuas wirli liit pcoiilo, aliouid liavo oinitlLMl In iiscisui lo 

» iho i*iin tlift healing qualities wliii-h our scicntUtft dwlnro it to 

poi^o.tct W, ill ftwt, tliu 8un did posaeBa aiioh [•owex's, aiicl llia 

net had been revealed to liim by the Almighty, 

Miidcm discoveries" m aeicncc go to show that Moses wfti 
i right Id his duiiertx'tioa of Xhe fuuvtioim of tlioau lamiiiuriee. 

I. Wo may imsf^ao tlie OBtoiiialimctit, amounlhig ulmoct to 
\ iacrcdulliy, with which Moses recoiwii tho ri-vulatinu regard- 
iug tho utiributi-M of the «uii, moon nnd siars. Living \u tha 
' li»it tdituiiti! I'f E^yjit, or of tho l>o»ort, wliuso " soil ia lire, and 
wliiwe wind ia fliuu«," Wild tLTiiud " biirninw smids of (he 
Dvscrt," fnHU their great Itcnt, to what other sotirui.! noultl ho 
refer llii.'« icrrihlc hwil than to the euti. Yot tiio bihi ia ile- 
(M^rihed lo liiin us a grtuil Uifhl, not a great fnrnaee, not a greiit 
Htmroe of heat, hut simply as an illuminating power. When 
tnxi'ttline in Ihe Desert, and overtaken by the buniiii^ Siroeeo, 
wh'Hie hlaal, like tliat from a litrv furnace, obaciiriui; llin light 
of the rtnn !.y the t^Ionds of burning siuid which it had raised, 
iliiaes nti^lu tiavf, liyii course uf ruiiBoning, trace' 1 a eniuifetiou 
Lytwceii ilie raging tempest and thu mindt hL-jited by lliu pun, 
tuid llms hava naaignod tti that luininnry the hi-uiting p-rnver 
claimed ff-r ita radiations. Ua miglit uvun have been iiuiiiliur 
witli thi' loHuU of tlio predecoBsora of ^^urou^tter, itiid of this 
Rto worsliipporB in Persia, who worshipped that grcnt oib of 
titflit N6 i.lic *(.uiv.: nf t-arfhly heat, but il' so, he ili^ciirded 
all Hii'.-ti iniaL'uiiii.irs, and boldly duclaix-d " ihat it is the greater 
lit" iwir %/</'.•, i(iti.-iiilwl to separate the day from tho nigjil ; m 
a\g»*, and f'<pr seasjiis, aud tor days and yearfl ; to ahiiii; in the 
firnunnent •>[' Uoiiven, aud to give %/i( upon tlio oartli.'' 



I^ight is 
tiD^ heal. 



grcnt source of terrestrial electricity, mngnef ism 



Whatever inovca, or ia the eubjee-t of motioi 



Wt' cnunot conceive of motion, witliout iuisociatin^ with !bo 
itiun nil uliji'cl lo Ite movnl. lltnicu li^lit, wliK-li luovii; wtlli 
a vtoL-ity of wlil<'b wo ipmy cix^iik, but *virn.'li i* ii-'l t'o»- 
wiviililw iiy tirt, is coiiiinirii.Mi iif iiiiil.ti.T. W'lioii llic Cri'iilur, in 
liix ltciH'ru:i!iice, lirst ilispluycil tUc minliow in tlio fltiiiOBp'iert', 
liu Uii^lit Tiiaiikinil tlii'.ir tifft InsRon in philoBojiliioal niml/^is. 
Ho tlius^ltowdd tlmt till' wliiio liylitof tliosnu was not a eiiiiplu 
sulistmiiw, Init tliut it Wiis coniposod oi" Bcven primary rayft, 
wIii(,Tli,"liy tlii'ir eouiliinalions, jirodiiced all this varying tint.t or 
eoloni!) tliat are ec^eii in imtiirt', nnd yet how inauy myriadii of 
jear^ h:ive passfil Mitire tliia nfagniticont spoctacio has ht'cn 
exhil/itej to man lief'ore any one vciiturfd t« iinjuire into the 
aiiuple and beautiful lesson which it tanght. Even ywt, what 
prornmd ignorance prevails ovorywherc in connection with 
tho inducQcud which tUdsw ulomcutary rays develop. 

TJo-lit, wliich thrown upon the- photosphere of the eun, from 
tlio iiinnniL-mljlu orba that from tlioir starry depths illnminat« 
the expanse of Heaven, ia reflected to this plunct with & 
Tuloeity of 186,0UU niilcaper seuond of time, and rccjuircs uboat 
8 lti-;ia minutes to ruach tlio ourth from tho buh, uiiioty-two 
millions of miles distant. Whatever maybe thu compij^sitioti 
of the Bpiica intervening between the sun aud (he earth, ont- 
sidw of our atmosphere, as we are 'taught that natnro abhors 
a vncnmn, it ninst bo composed uf fiomethijifr which is mtide of 
matter. Oivoit ila most Htteniiated form and call il clliur, it 
18 etill matter, and light, whieh id aUo ccimpusud of matter, 
however Biibtle it) may be, passing through it with IhU 
marvelous apecd, must produce everywhere enorniona friction. 
Ifow whenever one body moves iu, on, under, around, or thTOUjh 
another body in contact with it, Buch motion produces frietion. 
Friction, derived according to Webster, from tlie Latin/wo, to 
luh, aa wo know evolves electrieily. and it ia this eloetrieity and 
ita correlative magnetism, diseovered by Oer^^ted, tbu cclo- 
truted Bauifih naturali^it, to be iu coustiuit accompaniment 
■when opposite eleetrieal polarities are iinitcd, thus dcrivt'd, 
which form those tromendouB foreea of nature that produce 
everywhere those changes in, on and about our jilanet, that 
meet our observation at every instant. When, therefore, the 
Creator, after having assembled in their respective posttiona 
the materials which compose the planetiiry and stellar worlds, 
ottered the sublime words, "Let Light be made," he called 
into being a power which became the generator of all the 
physical forces which control and regulate the world. Let ua 
for a moment imagine the radiant reflection of luminoua matter 




from cvcrv piirt of the iilmtojtpliere of ilint threat luiiiiimiy. tli*.* 
ftilli. \xhU\ ill its nia^nituilu was iiiuiick'd lo illiliiiin'' miil 
inbilizD all animated itiatti^r, as well as li> give form urnl <■•<'•■ 
sifltoiicv U) whatever hud beun' created, [lasting fn-in .vn-v 
pnint thi-reof with a vc-looity of lHri,Oi)n milea juir s^.h' .i,.l, 
|)enctpattn£c ihroiigU iihuietiuy mid stolisir Bpacea wliii'li, li.i',- 
BViT (tiihtK' iiiid nttcniiiituO, must hnvts otVurnd eonie i'..'-i-it,!iii ■_■ 
ta the jmsi^iecr of Uiis lujilurlul li.ffht, jiruduciQg evorywln i' la 

ild [■■■-- 1"-'- ■"■'P'iriiHis iiiiioiiiil i.if t'riftioii, iiud with il vlcg- 

Iri..'.' i Tti, KI'.-L'triiMly, by the junction i>l' its 

«i|>l'" ' ^lllp^:s l^fiit mid iilso iinijarta to uU ntlb- 

BtHii' '■ ■ ■ il'lt? of being invustol with il, iimgiKHinm. 

•ril.- ^uii, rli.- |.h,in>t^ iUo stars and nit thu bodies Unit «tud Ui« 
expaiiAf oflicaveu, are donbtlesii uij iiiufrtiets, to wliJeli luagk 
nctism wa-t imparted when the Creator utttTfil in heaven llie 
words without luiralltil in Biiblimitv, " Lot liLtht bo maiio." 
TliU thoa id the origin of all the i.lmi>.-al foifef of the iinivt-cse. 
Lot. US i-onaiUcr fur ii luomont the naturt- of heat, and it will be 
■ppiiceut that torrostrial hoat cannot bo directly dfrived from 
the ami. 

Tho tendency of boat is always to ascend into the ntnioa- 

Sbcri!, wbfii it ia derived from combu:^! ion on the surlaee of 
10 earth, or from radiation within it. The fliuno of ii eiindlo 
18 rurtie:d!y npward, on every tmrt of llin earth's snrfaee. whoa 
[ tlio air is Uill. The effort ol" li-'iit is to depart from its S'luree 
rilh a nijiidity proporliimaie to the intensity of tlio eombu*- 
I tlyu. TUi'^ i:* u I'epi'llent force — jit the Rama time from it-* 
t biiliig fts-ioeialed witli jiositiffe oWetrieitv, it is attracted lo ihe 
[ Uhper iilirinspln'ro by its negative cleeirurily,, always associated 
' With cold, which is opposed lo positivt' olootricity. The 
[ Uift'iH'fn ol'beat, latei-iillyordownwartK i" very inooasidsrable, 
I lu i« constantly iu;inifL-st<jd in our rooms, where the lire iu tl)d 
i gtuta Ktoits very I'ltlle heat below tlio bottom of the grate, and 
I purtd of tho room distant from the firo arc very imperfectly 
E^eatml hy it, Tlio ann iu iU daily course l)eing above ibo 
Toartb, if k had any calorific rays, could not eoiurHiem to iho 
J eartli below it, tbrougii a space of nincly-two millions of mile;', 
KSvUioh, acciirding to ealeulation-s of-l'"uillct, has a teniheriilure 
lof mrnns 14^ degrcca of (Jeutigrade ilieitaonietcr. \V'e will 
f lllu«(t-itto ibis by an example or two. Doriug.our lat« 
■.^lifhfttipy si'.eliorial war, at the siege of Fort Sumter, in Soulb 
tdiroUna, Uciioral (lilmore'a heavy gnna threw their enormous 
belNinto tho city of Charleston, four and a half miles diRCaut. ' 
) tliii expansion of tho powder la the uhumher of Uios^ J 




f snnti, in lb combuiition into giuies, evolved a power nliinb 
fcllirow ihwo «he)U «ii grent a ilistanee, it waa tiitnllv iuiuli.'f|uaIo 
liti> (Irivo till) lieat tli.tC'ii^gpiI in tim cauversit>it o^ lliu }iuwiler 
Jjiilt> thr-Mo [>r<i|iell)ag gasi>4 U> a grteatiir ilisumi'D fi-niu tlio 
fcTtillTzloA of tliD i^na tlmii thirty I'uut It ascoiiik'i], instautly 
■VD leaving ttiuguiis, Into llm iipporafJiioHplnTi-, attracted liv an 
loppofiitcoli.'otrii'ity. Any oih' familiar villi tho firoof artiilery, 
Bni[iii<t havu obscrvud eiiuilur ulluota n^^uiding the liuat from tlia 
I tUeuliai'gc 

We will illnatrate this by an examplii. " Moimt Waabington, 
F'Inttie Whito Monn'taiua, iti N«w UampBliiro, is iii north latitiido 
L44'' W 26", ami in wi-at lougituiiu I'rom Oivyuwich 71" 16' 
i-Sd", Its dcvution iilxivu tiilo water U 0,293 iV-ot; uud in 
I illitinln it 18 tlift ficeoiid liigljest iiiuiinlaiii iiortliward of the 
O'lll' ijf Mexico, llie li!^lii',*t umuulain t!n;ri;of being CHnjfinmi* 
I JViik, in the tilate of i'ortli Carolina— wliiuli is 0,767 feet 
f tXovii lido water. 

" Tiio limit of Ihe jcrowlh of treos on tlio norlli side of Mount 
! >Vn.iliihKton is 4,]iiLl feet abovo tide water. Tho climiitP of 
I Sloiuit Wnsliiiigtoii corresponds wiMi that of thi^ middlu of 
L On."'iilaud, nlioiit 70° of north lalitude or 26° fnrtlier north 
rtlian Now Ilampahire. It is an itrctic inland (so to apeak) in 
|Jli(> tL'niperatc zono, and, uu atenunt of iln great elevation, it 
^■e.xhihits also tlie condition of tho atmosphtre where thi) 
!irj docs uot riBo ithovo 24 incht^s in the harometj?r. For 

Jieculiar interest, therefore, the Mount Washington (mvteoro- 
ogical) station is not excluded by any point within tho arctiu 
■[ ciroic." 

It was on this mountain that a party of scientific gontlenioQ 

^laspod the winter of 1S70 and 1S71, amid grout privations anil 
I Bufli;ring, for the purpose of invcstiaatinff the pliygieyl con- 
vdiiloiis of the atiiKisjihore and monntitm at tliat great elevation. 

" Oltat'pvation shows that the cliinatu of any wnnlry I'veomua 
LjColder in proportion to tho heiglit of the land above the eoa. 

Thus in tropioal regions tliere may bu an arctic elimate at an 

Wtitude of 12,000 or 15,000 feot." 

The room inhabited by these gentlemen was in the sontb- 
k'est cornel' of the railroad depot, about 20 feet long, 11 feet 
BWido and 8 feet high. It was well protected from the onter 
jKold, was heated by two stoves, one an ordinary cook stove, 
f tho other a ilagoo parlor stove, prized for its niarvcloua heating 
I power. Their Journal reports ae follows, vis: 



^^ 



* Ft-'>irnarj 4th, 1871, tompGFatnroatTo'doijk, A. M., — 38"; 
I at- !* '•"''I'wk, I*. M., — Ji)'^. In tbo room t!ie teiiipurahiro was 
f +35 aiiil BUiUL'tiiiit^a -ftlO^. Tt. ilo tliia, tlia stovna were kept 

i iv<] lit'ut. Tlio tlioi'tiioTtiotcr hangs 5 foet IVoni iitovuf, tue 
I temiiriatnre 10 lent fruin tin; bIovl-3 at tlie H<>or was lii'", m 
I otluT jjitrta i)f tlio room t.h« tiiinjjoriitnro waa 65°; m)diiijj;fit, 
I wind fully op to 100 miles per lioui- ami northwest. 

"FL>l)ruary 5th, Bomc of the gusts of wiuil 110 miles per 
tbotir; at 3 o'elockj A. M., IcmjitTatura in the room Sii^j 
Iboroiiiutcr 22.810 iuchea, attnchcil thormometer 62\ Toslui^ 
l.da}', liitroinuter 22.008 iuuhu.')." 

JCow Id us see what thSa means: 5 feet from rod hot stoves 

bu tiii-rmomftiT nuirkcd 60'', 10 feot from thu same rIuvc* on 

bo ll"->r ilio llHTnioHioter mark'--*! 12°, \w.\n^ a loss of ■IH'^ in it 

iatuni-u wf & fuel iit lougtlt tfnd 2 fcct lielow the Bonri;ea i>f 

■' Now at that nito of radiation of bout, howhot ranst the 

Ii« to tniiiHinit any degree of hent 02 milliona of miles 

lUgh ft tymperaturo of —142'' of ee»tij?nidc to this planet, 

not raurfly to this earth in a colmnn of ht-;rt of 8,000 mlicB in 

aoler l<) envelope it, but also to ilift'inso its hoat tlirouifh an 

tfftiid of ether, whoso circumforoni-o wonld he tho orldt of 

Ih aroutul the enny Bat tlio actual losa nf h'-at in ita 

dOflceni. to tlie earth (if that could he possihle, rvhioh it cannut 

per i'out wonld be iuimcuac'ly more than is etateil :ib-ive, 

tie heat \yiMild have to pass through space eliilled to — 142" 

Igrado ujsteadof in a roomhi:atud to-j 05° of Fahrenheit, 

in this liititndo of W north, wo have In our winters 

smnv which lia upon tJio ground somotuafs for weel(3, 

« Btin being unahh' to niako uny linpreasion upon it-^ 

J \v!i'.'n the anow dooa begin to mcU, it coinineneefl with (he 

:vr '■!' wjK.'W in <M)ntuct witli tho earth, inid not with that on 

a np]'?r eiirfm-e exposed to the sun. Onr farmers oil know 

.that v.'lu-n tin'ir tiehU in winter aro covcrod with snow, their' 

^r<iwiny: empa nnder it are kept warm, though no my of tli8 

"Buu '"I'lild ri'arh tliem throngh tho Hno*v, and tlioy anticipate 

J-fhen.-fn'iii a large yield *n the ensuing harvest. If terrestrial 

I'llCiU !■* 'li'tivr.l diroclly from the sun, Low is tliisfact explained? 

P JIL i£"-ii'l''ni:in in tho State of Maine, ilnriiig tho early part of 

1 ■ "i I", when the ground at hia residence was deeply 

■iiowhi many places, made somo cxporimenln to 

' mperatiire of tlie earth under tne enow. He 

' iieat incroaeed at the nnrfaco of tlio earth with 

li-|.iU o\ I ho BUow above it. Thoibllowing ia the aticount. 
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. Exiwrima'nts wcr» mmle in tljo winler of 1R72-73, with a 
^ow to a^c'urtiidi liftw fur tlio soil is ]irotect<;'<i IVom colJ Iiy 
pmiw. Fi«r Tiiiir ttuccoft§ivt> iIhvh m winter, tln-pu liuiDg four 
'inclioii in il'3i>cli of Biiow I'll tlio pr'nnid cii ii level, Hit' average 
iiU'eratnrp, iiniupdiiitdy iil>iivt* lln; miuw, wius lininil to bo 

(■cii (li-jp-coa of FiiliruhlifU'H Ujith u-r l-.i..\v zero; 

piliiitoiy bcncatli Uie nuovr in com fli, it 

s toil dogreea ftljovo zero; biitiffaii n: -lour 

jrrtics of tcuipenituri!, oecftsioiu'il li_v '•< ' iiivth 

rith tour iticlica of muow; and ujuler a "lull nl mmiw Uvo feet 

p tbc! Ii-mpcrftlure was tweiilj-sovcil doffrue-" nliovo Mro; 

iiiit; nil iiKTt'iwo ff toinporatiirc iit the cnrtirfi fliirfaop uiulpr 

wu fwei tit' Biiow, of frirty-iiiic defjreea of Fiihrenlicil over tlio 

_n'riituro of lite air jimt iibovc tlio iippor BiiH'aco of tbe siio«'. 

tlo one eaii pi-eleiid lliat tlicso variationa of temperatiiro were 

' vpd from tUo aim. Let U3 attempt an cxjilaimttQii of ibis 

[ phGnomoQon. 

It IB tliifi. Tlio mdiatioii of boat from tho intcritir of tho 

LoQrth, poailivfily eloctrifiod, mocting at tbc surface of tbe cartb 

vitii the snow in contact with il, ncgativclj- clectrifii-d, tho 

tonjnnotion of Ibeao omiosllc pntarities of tductritity ovolvea 

, melting tbc mitler mytr ol tlie enow, inigiiting Ilii; pbmts 
[■ under it witu water niodcnitcly warm, iiud koening tb« ciirth 
[from hi'ing frozen, so that in t'm^ spring fol!owiii_i:, wlii-n tho 
Bappt-nrcd, llio planta wi;rc rcad>' to roi'i'tvi- llio 
I fltinmlating inuneai'o of sunli;;ht and tho bUic light of lb<i sky, 
' of which tlicy bad been deprived during the wiutcr. 

PpofoHBor Tyndall, writing of what ho calls eolar radiation, 
Baye: " Kovcr (lid I suffer bo much from solar heat, aa when 
I ' descending from tlie corridor to the grand pla/cmt of Mont lilatic 
1 tbc liJtii of'Augiist, 1S57. AVhilst leank up to tho w.mi in 
1 tbc snow, tlio sun dnrtod its raj"» upon mo witli intolpRvhlG 
llflcrocnesa. On entering into tho shade, of the Dome <!u GuuU., 
TtliceO improssione instantly chnngod, for tbe air was ae cold us 
Mce. It was not really nmcli colder tjian the air traversed by 
' the solar rays, and I eiillered not from contact with warm nir 
but from tlio stroke of the snn's rayw, which reached xuc after 
passing through a medium aa cold aa ice." 

I It is singular that to bo learned and astute a scientist as Pro- 
fcBsor Tyiidnll, it did not oecur that if bia Bcusations. so dis- 
tresaiiig ou this occasion, were derived from the Amf of tha 
Bun'8 tierce rays, that be conld not Juivo walked through unow 
waist deep, in bucU heal, without the snow becoming melted 
^ 
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ty tho sama heat wltitrU opppes^od liira, and tliiit ho would 
liave Uoen swept away by llie t»m.>nt ut' water tliiia producod 
lay tho melliiisf of tSie snow by tliirf frrciit boat; but it liooe riul 
fippoar Ihot the snow w.ia nt all affodud by It, wbilo tlic water 
. was drawu out oitb© ProfeKflor iu prut'iise pcrnpiratinu. 

I vcntnre upon an cxplanatinn. Tho licat from wbi'h tlio 
Prorc53(,ir sTilI'erodcnme from hia own body, and was licrivt-il 
from i;lei!trii;a] action ofeiiiiliglit upon hie darkwonlonrlntbtis, 
■\vamn.'d by tbo aiiiiuid beat of bis fy^itein. He was stniggliHg 
lliroii^b dei>p snrnv in an almosiplnjre of icy coldnoria. Tbo 
liatnDii boat of bis body, iiiriL>ty-L-ii;bt dvgrL'ca of leinporaliiro 
of Fahronlii'il, wafl groally iiiiirouM'd by tliu iniisciilai- i;tlort3- 
lie was making in liia dosceiit of tby ^bicicr. His xvoolu'ii 
olothua had become poeitiv'oly elpctriiied by the hnat u( bia 
body. The strong sunlif^lit of Angiift having pussod tbiough 
tho coM, dry ctbcr of pUnctary spai-o and ibc upjier utmuft- 
phore of till: earth, by ita friL^lion with tbeni w;i8 ru-gativtly- 
oloctrificd, and failing up^n bi^ warm body aud cl.it!ii^«, jmwi- 
ti7i!ly L'loutnficd, incresiscd heat waa tvolv-od in and tiroiind 
bis person, iind liia Bufibriiigs woro intcusififd. As soon us be 
faft thu sunlight, bis clotbus, by induction, bcfanie noj^ativply 
olcctriCi-Hl and tho tcmporatarc of his budy was soon lowered, 
unci hiasud'oL'ings from heut cuaaed. 

Again, Ihero is no boat in the moon, which provca that the 
moon baa not an atninsphcro, as it also proves that there is no 
heat in the enn; for if there was an utmosplifrc about tho 
mooit the snn's light pcnotnitiiig it ami producing friction by 
tho contact with U would evolve I'lcetricity, w^iitb nnitine 
with tho oppoBito electricity of tlm moon's iilmosphero wonltf 
proflucc heat, but no such cllfct has bciiu perceptible with tho 
must ibdicate instrument?. Besides, if there was beat in tbo 

t rays "f the Bunlight, that Iicat wnnM he roHected with that 
lij^lil from tbu moon'a surface to the earth, which we know ia 

. sot tb« ease. 

Now, if the snn poaseBsed licat, and could forco it down- 
trard:^ to tbo earth, which, according to our Unowledgo nf tho 
Iqws iif lii-at, is irniiosaible, wc could have no clond^ in otir 
ntmoRpherc, as from the aLworblng power of gases of beat the 
clouds would bo so expanded and attenuated by tlio yb^orbod 
Ileal lliat they never could be formed. 

Tho »un u ft great magnet, as arc all the planets of the solar 
d it ia by their magnetism and not by their weight j 



or ffravhiition tbut tlidr motions in tJioir rpapeotivo orliita aro 
n^ulati'd lijr tbo groaler ni!.{jneti«m of tho miu. Now m in*g- 
utrtio attnictioii or n'tmlsioii ^-ai'ieei inve«elj aa tlio sqaaros UW 
tlia tliiiiHiicoi*, wliii^h ruliiiian lm« boeu hetctoiVire uttribiUod tql 
jrniviliiliim, jl is ni)t dilliuiilt to aHHiijii to iiiiiMti tihui, in itll-| 
attraotii'ii iind rcpiilsion, llt« Ibrperi which ha\v ';■*'] 

and now keup our BolarsjJitoin in its various n. 1 ] 

we licsimtc to conceive thrit all tho molioiia ol' i ■ 

son* mid stars, of nchul^e, und coniotnry uud i 

nrfl in liko raaniuT resHlatcd. Tlio metworiv ruuUcr which 
has tallua to tho uarth, Eaa boen found, wlwu exaiUltiod, lo ha 
Ligbty luugaotiu. 

If the suu La a magnet, there is only mifiicient IiPat ppficriited 
in ita ioterior by opposito oloctricities to cause ila daily rota- 
tion OD iti« axis, iiaJ it, cinnot ba uii incandeacont body, slnco 
maffuctiam is dostroyod by heat. 

"Wherever there aro ditToronccs of temperature, tliera arG 
opposite eloctricUiofl — ouu oloctricity being alwap aiisociated 
mill what ia called hoat whilo the oppoaito vlu'ctrit-ily 
aecompnuiua cold. These terras of heat and cold arc moro 
exprossione of rolativo diii'orcncca in varied tcmpcrftturoa, with?- 
out regard to tUo intensity of oithcr coiiditioa. 

. Profeasor Tyndall, an hla book on '* Tho Forms of "Water in 
Clouds uiid Kivera, leo imd Glacici-s," haa given what ho coifc 
eiders oxphmationa of many phyaical phoriomouo conneutfl 
with his siibjo::t», attributing to radiations of bolnr heat tfl 
changea and tranatbnniitioiis whi-jh liu doacribca. With gtm' 
deforonoc to eo learned and distinguished an authority, I tttw 
Ooeasion to offer other explanations nf the causca of tlji,, 
phenomena alhlded to, which seeni to mo ua boing moro ii' i 
aecordanco with our knowledge of general physiea. 

In hisnrticloon ''MountjiiuCondonsers," hefiaya: "Ima^llJ| 

a Bouthwcwt wind blowing acrosa tho vVll-antio towards Irelail^ 
In its passage It charges itaelf with aqueoua vapour. la tflT 
south of Ireland it eneonutera tho mountains of Kerry; I 
highest of tbeso in Magillieuddy'^ Reoka, ncarKillarney. H'< 
the lowest stratuin of this Atlantic wind is that wliicn ia 
fully cliarged with vapour. When It encounf crs the base of tJ .__ 
Kerry Mountains, it ia tilted up and Hows bodily over them* 
Ila load of vapour is therefore carried to a height, it expandk^ 
on reaching the height, it ia chilled in consecineiico of thajf 
expansion, and comes down in copious showera of rain. Froaj 



tilia, ill ^"t, ui-iecs llio Inxnritini vCffOUllion of KUlamify; lo 
tliis iniloed, tho \qkvs owe ilioir water snuply, TIi» cold 
crcata nf tiiu uiouiituln iilsu aiil lu tliu work vt cuDili<UHUliuQ." 

IjL't ns exiiniine thia. Tli« tilting up of tlio masses of cloud 
OH cdiiiiiiji: iu coulEkct with the (hqk uf tlio moantaiii ic tlia 
rMiiitaut of the impact of two forws, oiio being that of ibo 
wiiiil rrniii tbi! eouthwost with any given Tvlouity from twenty 
mtloH perlionrto timtordglitj or I'lm lidDilroil milea porlicur; 
the othcir, tha static force uf thu rcsi&tiitico of tho moHiilaiti 
itsolf; tlic Uitiguniil of thesi; two forous is th« tiltiiifr np of fho 
cload after impact. Kow thcsu two groat luassi'ta of clonil wnd 
mouutatn, opjjositely clectrifiwl, when thoy liutno tofjcthor in 
contact proililee great frietion of thoir molecuU-n. whii'h tVictinn 
CToIvcs pfwitivtt oleptririty fi-oiu tho liigher teniperiituro of the 
SOntliwi-Kt wind ; tliis jHisitive elootriciLy tluia svolved rashw— 
into';oTijimrtii>ii with tlio oppoaitoole'^tricity of theatraosphcp* 
prodrunii-,' )ie;it, wtii<'li heat bolng .-ibsorbcd hy tho air holding 
tiio walor in siiMpeiKiiou commmiinates to it positive elcctxitityy 
atiil tlie nir so electrified ia attracted Iiy theriegativo eloctrici^ 
of ihc upper almosphpra, carrying it up nnd by expansion so 
' cnmniiiiutiit* the pnrticlos of air that they ctiii no longer coo- 
tniii tho yidhulea of water tboy bffore held ia tfuaponaioUfrl 
which latttT thiifl roltiaBod then begin, being attracted l)y ihM 
poaitivo eleiitricity of thu earth, to fall aa rain oppoaiteln 
ciflctrifn-'d. and it ia, therefore, these eloctricitiea thus excited 
with ihi) iioat which U evolved by their conjimetion and the 
rnin thin-god with ammonui nnd carbonic acid gaswhlch furnish 
the ^tliijinluiitA til tho rouiarkable vogetatioii of KiUaruey. 
Puring tlitf provalcnco of thcaa rain bearing cktuds, driven 
acrOn» till- Atlnntic by tlK! Boulhweat winds upon tho nbovo 
uvnti'inod iminntftina, tlio sun must be obscured by thctn, 
and lioni'o tlii^re ran bo no radiations of eolar huat to expand 
tlie air of tho nbnida after their impact with tho mountains, 
abd they bnvo bfi-n lilted up in thoir further progress ovur tha 
ercsts of tlio luouataina. 

A "imilar explanation eovers the example the Professor gives 
i of a heavy fall of rain or enow in the Alps, while tho eky ia 
clear and'hlne over the plaiiin of Ilnly — while the wiml is I'lowmq 
orcr Oif I'hiinistathi-.Alpa, Tho \v:irrn wind, positively oicctrifipa 
and buldiiii; water in Buspension, coming in Contact with tba 
nugativo e'eclrieity of tho cold Alps, and prodiieing frielioa 
\ "bjT tho impact, evolving more poflitive eleci,ricity to combine 
I UddL thu negalivu electricity ot the atmosphere at that grent 



oicvftt'ioii, iiiiTi'M'.n lln> licat, fliul by it oxTiandii tho rfir 
tlio cloutls »u mui'Ii lliiit it ttiTi no Uinjccr bi'M ''"■ i-l.il.i.f-- 
wfttpr held l>j' it iii R«<iiiMi«i<,ili, The uoatod i . 
nttrHCluiI III llic- Hllll hifjluT ntiiiofipln^rt' fnim 
live bii'drifitv, aepnraHin Ti-otn the wutor it i" ' 
tlio water hnviii;,' lost it.1 lioat hv t!ie 8iiiniri'>r i-in^'ity ■■!' iho 
jiir to abaorb it, jipi-omos iipsnlivoly oleotrifiwl iititt \» uttruotcd 
tu Ibo oarth by iis poiiilivo eloctricitj — tiotico llir ruin fall, 

Profijsflor Tyo'lull nwo sUxtoa \n the same work, "that llu 
trncoLfluoii nir Iii.iiti.'il :it the (.'arth's yurfiuv, iiml usocudta^lE 
it* lightiK'ss, muat i^xixiiii] inore iiiu! more, the biirlior it riai.^ 

jn the RtutospliiTe," iiud that Ihf •mci'iuiiiig ■'air is (-■liillfil l)y 1(9 
t^xpttusioii. IrirlccMl lliirt diilliii^ iw own ediiro*- of the coMnoas 
of iho liijjhor atmospheric resjioiiR." II strikc-a iiie thiit thia 
exitlaiiiUioii is not forroct. Li ibt; lirst iilm;o the iieiTiit of 
heated air in the upper atmo9p!iere lins a limit b 'yoml whieU 
it eaDiicit pass. Sceimdly, it ohccikU not by ita lijjhtiies:- Imt 
liy the ailraction of tbo negative electritiiy of the ii)i|i(>r 
atmosphere for tho-beatcd nir, which is nppositply DloCtrillo^''^ 
In its upward course it losea its heat by radiation and witli \ 
it« poHitive t'k'ctrifity — mid by induction becomoa ncgativoM 
clectriHfd with tho nir whoea altitude it baa reached— 
this chiiUng by expansion, ns he terms it, one aimrci' of tbo 
coldnesa of the upper atmosphero. That ooldncas aaiinciatftd 
■with negative uU-elnt/ity is derivoil from the i;thor iti whieK 
the atmoiiphei*c ua well as the earth is continually rt'volvinj;; 
that ether has a temperature, necording to Pouillet, cf — H:!" 
of Centigrade tbocino meter, mid our «pi)er uttiipsjihcro in 
contact with this ether reeoivea I'rora it, liy iadtititiuti, both its 
cold and its negative electricity, and the atmoHphore ilsdf ia 
kept in its place as an envelope of the earth liy tlii,- pnyiilvo 
electricity of the earth and tlm opposite eleolrieily of t!ie ilppcc_. 
atmosphere. The snow line from the e<juat.or, (l.j,000 f>^tj| 
above the equator to tlio 60° of north latitude, wlie '* 
coincides with the earth.) boin^ the dividing line between tliealf] 
two iippofling olecti'icities. 

Tlie Profesaor givps another example of the air being chilled 
by its expansion, aa follows, vik : " with a condensing syriqeo 
you can force air into an iron box furnished with & stop oocx,j1 
Xo which the syringe is screwed. Do so till the density of Ut^ 
flir within the box is doubled or trebled. Immediately iiftad 
tbia condensation, both the box and the airwithin it are warrn^ 
and can be proved to bo so by a proper thermometer. Simplw 
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turn tho cock mid allnw tlio coiTi[iri?ss'.''I air to stroam inio tlio 
utmoHjihprc. Tlio ciirrotit., if allowcii tc strike u thormometcr 
vhUiIj cllilU it, even tho hamla fee! the chill of tho oxpanding 
air." 

Now for anollior expliinatton diSbrent from tlifi Profotwor'a. 
The ftir in tho iron hox had hfcome hcuHnl iiy the fiietinii of 
it with tho siilea of tlie hi>x ; that fiicti-m evolved poaitiva 
elecLrlcily .-i-ssociafed «ith tho liont; on lurning Mm cock ami 
nlIowiHfj'thtt iK'atod air to escape iiito tUu ;UiiiO(!|ihcre, tlio lu^ut 
ami tho fiositivo clectrieily hotU lut't tlio esi!:i[)iii;:j air with Iha. 
■\-alocity of llghttiiiig, rushinsj into tho oppnsitiily (.■Iwtriiu-d air 
ill tlio uppKr atinoHphero, and tlio air tliat rein'hed lh« thur- 
momctur deprived of ila hoiit reduced its tempumturo. There 
ifl nUo an inconaisteucy in tho esplaimlion of tlio Professor 
hi prodiioiii^ heat by (■(jnileiisatlon in hi^t iron box, whih> he 
]»rodiieos rain by th« eondensation uf tho olomls by l-oM in tlie 
upper iitmosjdiere. This riJiiUMrU oiui uf tiio falilii.of -"Esoji, 
in which a satyr invited into a huMbandman's hut, blow upon 
liiii liot broth aa ho said to cool it before eating il, and airain 
blew Ilia hruath «])oii hia fingers to warm thom on coining into 
tho liouso from Iho cold ont^ido air, Tho hfiHhandmaii tiicncd 
tliQ satyr out of doora, as he could not comprehend how unw 
bnfl eaiild blow hot and oohl from tho i^ani«: breath. 

If coraprensioii of tho atmoaphoro prodncea heat, condensa- 
tion, wliich is merely imothor fonn of expreasion for the eame 
tbiiig, fiiniiot produce cold. It' cold coiidonaes, why does it 
not condonsu tho air in tho upper iitmoa^ihcnj where the 
^roat4:9t eo)d nrt-vaiU, and the ah" is very dry, rarclicd and 
attvuuHtod? Aecording to the theory of condensation by cold, 
tho uir whoiild ho very much more deiiio lit groat elevaliona 
ftbnve tho earth, ihnn it ia at tlio surfaeo of the ocean, hut tho 
rc%-cr9e U known to he the eaao. The liighcr in the fttrai>s- 
|d)ci-c a bahooii, inilated with hydrogen gn», ascends, tho more 
ttte gas liecomea expanded liy the luretUetion of tho atmos- 
phero, whii^h shows that tho cold of tlie upper atmopjdiero 
^Miniot eoiidcMsa the gaa in oppo-iiliuri to llio expanisivo influ- 
once of the rai'died iitinoapheroat great ehivations. Ico water 
Tjonred into a glass tumlilcr iu the heat of Buniiner, causes a 
deposit of dropa of water on tho outside of tho tumbler 
reaomliling dew, which la the result of a conjunction of 
ojiposite electricities, the glass and the air within and around 
ft ueing warm and poaitivoly electrified, wliilo the ice water is 
^|S4gative1y olcctriticd. Their conjunctioo cfoIvcb hcat,,whi<Ji 
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• 
■During the Vrinfer of 1R71 cm! 1872, which, in t}m city, wan 
a very i!old aud rijjouroua nnc, livo l:idio.<4 of mv fiimily 
restiditi^ on tho northern sido of Spnioe etrotbt i-:i»t i-f Itnjad 
street, in tlua clly, viho, at my Biiggufltuin, li;ul, t;iiii:..'(| bluo 
glrtas to be pliiwil in ono of tlic wiiidnwa of their (iw.-lliiijr, 
af»«)t:iat'jil witli ]jlaiii gliiss, iTiformcd nio tli;it tiny liii>I 
observed tliiit wlion (ho eiiii slioim llironjili tiutjie a-HMioiutu.] " 
gloseci) ill thi'ir window, tlio tcnifinnitiiro of tliP rooiii, !1joiil;''i 
III mid- winter, wiis eo miii.'h iucn-'iiwil tiiat on kkiiiv "■ ■ ■ ;■■ 
Ibuy liml liuou obliged dnring siinliglit In liirtpfiisi < ■ ■■ 
mtli tin! lin) ivliii:h, ordinarily, tlivy kopt in llieir i. 
when tliG liro wii3 Bartered to rurauin, tlicy funnil it n. . ^^.^^ii^■, 
to lower tliL' nfiper aashea of tlioii- windows, wl.itiii weru 
witliout tliG blue glaaa, in order to modenito tbo oppressive 
heat 

TUaseoxampIfiapoto illustrate the romnrkof adiMtitigniahefl 
SBrmati scientist, made to a friend of niino after lie liiid r«ml 
an acooniit iif iny experiments with bljUe liglit on nniiaat and 
\'cjiiitaljloIifi!, J ienaid," that the discovery of tliiscslraordlnnry 
intlucniie was destined to producu the most iniporfanr, and 
boi](^S<:i:il results on tho comfort and hanpinefls of niarjlcind, 
throughout the clvilizwd wurld. That I'uol was cverywhoro 
rwftognized as one of the most indispensable elements of social 
aad doniestie eeononiy. That it iw, jiartieuhirly in Knrope, 
very cxiiensive from its Boarcity, wliieli ia beeorning gi-eatcr 
»JVery year with its uunual tonsuinplion, and in the northern 
plirtn of Europe, furs, skins of ftniniala and tho.dowu of 
pqiuitift birds are extensively M'orn, sopnefimes with two or 
tUl*co suits at once of clothing, in order to jireservo the auiiiinl 
hettb'of the body, owing to the great costliness of fuel and tUe 
severity of the cold. 

" That even in England, approlicasions nroljcing oxiircseod of 

, itn oxhttostion of their coal mines in the not disttuit future. 

29 ow ttini'« thiii ^vondcrfiil discovery of General I'leasoutoii, of 

the infliu'ju-o of tho bluo light of the sky in developing iinlmnl 

auii vegetable life, which is largely duo t6 tlio heal and elto- 

trU-ii^v developed by the passage of sunlight through these 

asBOUUited blue and plain glasses, I am of the opinion ttntt 

.during sunshine, for many hours in the day, by means of hlno 

nod coluurle(*H glass arranged together in doors and windows 

I exposed to the nun, sufHeient boat can bo evolved to cnablo _ 

[ '^mUiea, and work people in factories, to dispense with a li 

['ppaportion of the fuel that they have heretofore been .obligi 
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to 11^0. Ia'I 11-; Miv tlmt ■ ()iii'-li:!lf of flifi fiK'l LiTot<iforo 
riMi'iiroj], (Mil \n' s;iV(m1 ]»v tliii< iitiliziuLT sunli-i-lit, junl \<>n will 
Ix'ii'in t<) <'oini»r«'litM"l li-'W va> t will 1k' tln-^ h»'iu'l"r (lirivcd to 
■iiiankiii'l in tli«' rfouoim- ot' tuol aloiio, by this ili."^rov«'i'v of 

1 liav(' said lliat wliilc tin* rays; of tlio sun's liirlit \ycro one 
nf tlu' i'au'><'s of tcMTcsti'ial lieat, vrt tlicrc is no lu-at in thuni. 
This <'aii 1»L' ]>i'()V<.m1 1)V any on^', in tln^ iollo\viii<^ t*xpt'rinu*nt, 
viz: 1 hirinLC wintrr, when llio i^q\)un(l i> coycrrd witli snow, 
and ilh- tt'/nprratuiT <»!' lli»' ojh'U air is at z^to of Falircnljeii's 
?!h'rni.»]u<'t«'r, it will bt' roun<l tlial ihci sun, Ih.jWovct briu'btly 
'>bininir, cannot nirlt tin' snow or ico on which it may >liine. 
Takf iiww a ]»ii*cc oC l>lack m' brown silken or wookni clotli of 
any (orni anil ol convenient sizo, and ]'la<H^ it on tlu' suuw iu 
;lir ^hadv' where tho .sun dors not rearli it witli Ins rav-j. The 
>-no\v will not bo melted under tliis cloth, wliicdi will liave tbc 
same ttMuperattiro as the snow; Innee it is obvious that tbore 
is no jieat either in \ho siinlii^'bt whieh could not melt tbc 
snow, n<»r in the coloured cloth whose teni|)(U'ature was llio 
same a>^ the sliaded snow on whieh it bad been i)lace(l ; now 
take up the cloth, and ])hu*e it on the snow where the sun can 
sl'ine u[)OU it. ]jet us observe the efleet of this n(^w ]><»<itiou ;' 
tli!^ ra>'^ (d' tbc sun movini^ witb a velocity of ]Si),')no miles 
]>(r <eeorid are su(blenly arnvsted by this clotb, wbicb tbey 
e innot ]>euetrate. This sudiU^i stoppage (^f velocity produces 
]Viction, by the impact of the rays of bicht* U]K)n the cloth; 
electricity is evolved by the friction, Iniviujj^ a ])olaritv opposed 
to tliat of tlie cb)th; instantly these oj^positc electricities rush 
toireiher, ])roducin<j:* beat, warminor the cloth and meltino: tlie 
sn«)\y imuiediately under the cloth, bv which tbc dotli beirins 
to sink below the level of the snow, 'and if it shall be allowed 
to remain, it will melt the snow un(Kn' it till the cloth shall 
rest u[»on the icround beneath, clear of the snow, and the sur- 
rounding snow shall enclose the cloth, of its exact size and 
form. 

From this experiment, wc conclude that the heat which 
melted the snow under the cloth was not derived from the sun 
as heat, ])ut that the electricity produced by the impact of the 
sun's rays with the cloth oppositely electrified, through friction, 
evolved the heat wdiich melted the snow. 

Kow suppose that instead of a single piece of this cloth 
having been placed upon the snow, you have put a series of ])iecc3 
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of tli<^ ^:niio cloth upon tlm snow. The pomo princi]»lr' nppli.os 
but a .iitlV-oiit acition' i.s oU.-^tM^vod. Ti ^ cloth i-^ u bad o,on- 
diK'tcr of li(Mit UH well as ot' electricity. • '.-cunejitlv tli<'. Lent 
evolve-' l»y I ho coiijiinctiou oftlie oj'jposil- .ec{riciii«-> pi-oihiced 
1)V the. jMctioii of th.c ravs (^f tainliu'ht bv iiu])aot on thii cioth 
with :h'j op})osite electricity <^>f the clotli, eaTni<»t d<->cen(.l * 
thron;:h tlic ch)th to any tlejitli, })einf]^ contrary to the iiiws of 
lieat, <cit it inimediat(dy ascM-nds into tlio atni()S[)liv re and 
esca]M"-\ wliiU^^ the edgtvs of the series of pieces (>[" cloth in 
contu' ; with the Bnow become warmed ]>v the conir.ncti<>n of 
the (»|e '.'^ite electricities, prodnced by tluj; fVit'tion c»i' th(^. rays 
of li_u-ht with the edires of the cloth and tlie cloth's cle':lrieit3', 
and soon melt tlic snow in contact with them, till the j^ieces of 
cloth are left high and dry above the snow which snrrounda 
theJii. 

(7/'/ -M ?v — thdr Orif/'n, Po^iVun^ Dura f ion, Chaf^f/r.'i nv.l JForC' 
Vir)}f^\-~-M\\(']i lias been written on these sn])jec.ts, and many 
distinLrni^iie<l scientists Inive been greatly exeri'ised to i^'ive a 
satisi':.i-:oi-y evplanation of the })henoniena they liave v,']:nesscd 
ill cohiieetion with them. 

It .-^'-ms to me that ghiciers are formed in the rc-jions of 
j)Cr[>e'i"Kh. snr»w l)y the (h'position of snow in the valle\s of llie 
lofty niotuiiains wliere they exist; clouds laden \\ith vapour 
when* thf'V reach the neiiihlMmrhood of the monntains whose 
valleys are lilled with glav:iers, being ]i(.siti\'ely circi rifled, 
encounter the ueirative electricity cd' the liiudu'r atnexijhere. 
These op])osito electricities nun^t in coniunction. heat is 
evoK» d — the air associated with water as vapour in tb*'. «doudrf 
being ^hus heated, is rarefied and expanded to sueli an extent 
that it can no longer retain it?^ water, (wliile it aseeiels r:i}»idly 
into tiie u]»])er atmosphere attracted by its m'gafive electricity,) 
which on In-ing liberated from tin' air that licld it as vapour is 
cun\'e.'!«. d l)y the surrounding low tem[)erature ot* its great 
altitU'!.' into Hakes of buow, which ha\ing iui opjK^sito 
iiKue'eeiisni to the earth are attracted d()wnwar<l to it, and are 
at the same time repelled from the height where they are. 
formed by the opposite magnetism prevailing there. The 
crystaiiizatioii of these snow flakes is made in a vacuum, 
prodiKN^d by the escape of this heated and rarefied air, and by 
absorbing the magnetism which is developed ]>y tiie con- 
junction of the opposite electricities of the clouds and the 
atmosphere as they come together in contact, these magnetic 
stiow tlakes transfer it to the earth to r'^placo the magnetism 
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which H cottntuuUjr loavin)^ tho oarth io CTaporations to wscapo 
' into tliu ujipur attuiMphoro. 

Tliis, then, in nil t>rc»ljiil)Hily, ii fho origin ofp1:i'i< 
aaccA'sAiro Biiow fiills in tUw npp^r vuliiyn of tlu ■(> 
rogtoiiB, liy tinir. miwjiiftlc uttriiftion to the curtli, 
psuk tho oiiuw, iirid In boiiiprotu tlio lower purti'm- 
JOD of jTPCator OP loss tlt'iisitj-, «<!(!Or(liiiji to its i-li-v;ili 
atrannpliuro ami llio depth of tho vullc_v« in whii.li lie 
ore fcnuoth Tho efl'ool, thttrcfurc, is'tlmt thy l»>ii'> 
^laciur U iuo, wliilo the uppup j>art of it ia s 
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Crevaasea arc fiasnrcs of vsirioua iloptha anil wMtii= in the 
{{lacier, wliOBO formation rrofoaaor Tytulall iitiribiii' ■ (■> the 
eifoct of llio solftr rmUuU'in tif had upon tho glat'i.Tv. If^ says, 
in hifl book on "Tlio yonus of Water," &c., |..i-r IH", -'first, 
tlicii, yoii nrc to know thai tliu «/»■ of our atmrrsjiln-v - lisirdly 
hoat<i(lutaI1 iiy tlio rays of the Bini, whether visibli- oi' itn isthlo; 
tho «lr id hijjbly transparent to nil kimls of rap, nri'l J i.. tuily 

1 tliu liciiiity fraotion to whidi it is not transjmpcnt tlui ■ \i)cua 

'their lorye in warming it." 

I have shown that heat ascends hi our fttmosplion^ 1-y tho 
ftttraclJon ipf the positive electricity with whidi it in nlways 
associated, hy tho negative electricity of the colder air in tho 
oppor regions of the atmoH|iliePO, and hy its rejiulsion from 
the earth by its positive electricity ; it ih, thereforo, contrary 
to tho laws of heiit tliat tho sun should, can or coald t-pansmit 
ray& of heal downward to this pUuet, and as these heat rays 
can not he so trananiittcd, tliey arc therefore not preBcn!. to be 
absorbed hy the snow of the glacier or on tbo raountaiiis. On 
page 93 of tho same booie, ho says: " wo have wrapjiwl up oar 
cluiiii and are turning homewards after a hard Uii\'n work 
upon the Glncier du Geant, whoa under our fed, as if coming 
from tlio body of the glacier, an explosion ia heanl, .Somewhat 
atarlled, wo hiok in<jniringly over the ice. The ?i)iind ia 
repeated, several shots being lircd in quick eaccessimi. Tlicy 
eeera sometimes to our riglit, soraetimea to our lefi. giving 
the impression that the glacier ia breaking up, atili nothing 
is to bo seen. 

" We closely scan the ice, and after an hour's st(i> I .<earc!i 
wo discover the cause of tho reports. They annoui.uG tlio 
birth of a crevasse. Tlirongh a )iool upon the pluuier, we 
notice air Ijuhblea ascendingj aud lind the bottom •.<{' ibi.- pool 
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(•roaiiud hy a ikiftow, cnick. fmm wlikrli |ho Ttulil>lcs is«ne. 
Itijiriit antl lurt froui 'tliis pool, wo triiL-O tli.i young fiBSiird 
tlirotiiih litiff dist;i[icos. Tt N sonictiiiios alinosr toy I'ccWa (o 
I'o 9cori, anil at no plut-o is it wiJd euougli to admit a knll'ii 
blfldo. 

" ft is ilifEi'iill lo believe tbnt the formiilaliTp fiaaurcs, ammii; 
whUU ymi anil I Ikivo eo ulteii troildoti wiili awe, sliou).! 
commoni^e in tliis sniiill way. ynuh, liovvovor, is tlio eiute. 
Tbn {Treat anrl ganidg cliasms on ami abovo Uio iuefiills nf tlia 
G6aiit ami tho Tal6tVc3 bos'in ha narrow craelo*, wliiisb open 
ifnnlaally to creviifwes. Tha creTassoa ara prandest on flu 
tii^bcjr nyviji. wlmro tliey B'tmotiin-M appn^ir ai long yawiiini; 
fts*iiri.?3, and somt-timcs a« cliiiaiiis of irrei^jular outline : ilAicild 
lAur Hijl'l Bliiiarucrs from lliLnii, but thia id gradually lost in tliu 
ilarkiicdH of tbeir profouuder poi-tious. 

"Over tbo ed^esof tbo ebasms, and mostly over the south f>r;i 
eAsKS, ban{; a cojiiufj of enow, and fronL tiuH depend lit; 
fltafaclitoa, rowa of traiiapnreiit ieiolos, ten, twenty, lliirty fc-t-t 
Inas. Tlipso [londfiit epeara conatitiitLi ono of tbo moat benii- 
tifm fcaturos of tli.i IiigliGr crevusaes. How nrt' tlioy produced ? 
Evidently by tlio lliawing of the snow. But wliy, viXwtt onco 
tltawod, should the water freeze again to solM spears ?" No^t 
lot na examiiio tbU : if tlio Biipposod heat of tlio sun's riivn, 
could molt tbu anow at tlio southcTU edgoa of tli« crcviwsi;, 
why did not similar raya from tlio sun, eonvfjying tbc lili'i 
teiiilieratiiro, melt the goncnil aurfaco of tho j^lai^iur, and 
pi-oiInfG thori.'by largo jiools of wator on tilt! Bitrfitco of Ihw 
ffUiciur? Partifiihrly, as the Profossor states, "that tbo snow on 
Wliicb tbo sunbuams fiilh, absorbs' the nolur Jioat, and mi :i 
' vnuny day, yon may sr-o vh(5 aumiuits of tho high Alps glisten- 
ing with tho watur of liqniitlwtion. Tlio air al)ovo, and around 
the inonntalna may, at tlio sanio time, bo raiuiy degrees below 
tho freezing poiut in tempenitare." 

If the surface of tho snow on tho mountains wag iiieUed by 
tllQ. solar beat, aa tho Prtifos-sor fliip[ioses, what was tiiero to 
nrpeattbo streams of water thus proibiced, and to prevent tbcin 
from Itowing into tlio valleys ocL-iipied by tlio glaciers, and 
iitioverting tho glaciers themselvoa into ranuiituiu torrrulu, 

I vrhilo at ilio eamo time tbo mountains wore being donudod of 
snow? But wo know that siub results bavo not lieon [iro- 

I flnood. Above tho show Hue tho mountains (iro pcrpctnally 
eotvrod ^rilb snow, and the glaciora bavo remained from a 

, remoto aiiti<[ulty to attest that tbo snow does not absorb 



tho hcAt t>t the NUitbonm*, I'^r tlio e[in]>lo Tomou that tlio «uii- 
li^uinn in tliumaulrua iln unt briog' any Uoat trOtit tUo tilli Ui 
tixh )iliin<.'t. 

In my Onrtv lioylioixl. T ihruU. on rlic hniilfx nf iha Potomac. 

It rivor'f-HirimUj; u' ' i.-ii..- t.^.r ,.,. i,. ..,,.... .) " -.u-.-F.t ..i' 

l>ie wliittf iiinn, '"* i: 
tlint wilier fowl ' ' 
rcmoiitlhir, lyiiiff u 

huliilii.V^ wlioii luu riv 1- wn- li.'. |ilv iVo/i n, I ■■^- 

ot' A\>lcnd\d skating oil the morrow, to havf '■- i 

liy rliii lioiso of u grcilt I'Splnsiou of tin , :, 

occasUmoil hy tlio comprc^'ioti of tho air 'm-u'Min uf- !■ ■-, .w 
tlio tiili^ ri/iiiii nuiliUy forccil it upwardu liotwoen the water 
mill tU(i K'C, till ilM (lewinniliition imd compro«sioii wttulil over- 
coiiii" ihv rcfii. Glance oi' llio ii:o, sitiJ ii llasiiro would bf opened 
ill it cxteiidiiJif sometimes for miles, iiud liLiomtiuj^ tlie petit 
up nir into tho iitmosphori!. If tho toiupi'nttiiru of the ni^ht 
air wan below iho freezing puiiit nf wutor, o.h the tide receded 
the water whii.'Ii had iillwl tlie fiiiwure, when the tide was full, 
was frozen into ice, and the (v.n-k of ihe liswnre could be 
marked on tho next day liy the film of thin ice that had been 
formed in it. aa the tidw wua receding tho night before. 

In Ibis way, ftir holes, so dnngeroaa to trnvdera and skatorg 
oil tht! iuo, ape (ronstantly formed on our rivors and Rtroaina, 
Buhjeet to the flow of tno tides, and in hikes and monntaiii 
stresmii*, they are also formed hy the eurreuta of water llowin? 
downwardfl in a similar manner. In my later ;?outh, J had 
ohacrved siimilar effecta from similar cjiunes, prodnc-ed on tho 
ioo of the river Uudsoii, nt Wcet Point, In short, finanrea on 
the aai-fiiec of anything, wbetlicr on the snrfaco of tho earth by 
volcaniu eruptions in whi<'h Inva. rocks, scorijo, rand, boiling 
water, iiro thrown out from the iuterior, or hy Gtiysere 
6]joutiiii; their hot utreainrt into tlic atmosphere, or tho cracks 
ill iLe ground produced liy long continued di-ong)it3, evapiv 
Kiting tho muislnro contained in tho soil, and even ei-iii)tlvc 
diacaeea umona; mankind or other animals whether wild or 
donioetic, aro all the resulte of interior forces, acting from tl»e 
interior to their respective aurl'accB. 

Now let na explain the crevasse on the glacier. The enow 
falU oaiTJ to the glacier large qmmtities of atinnsphori'' nir, 
wbieli aro confined between the glaeior and the snow as it 
fella; every fall of snow iircsees its prodceesBOi-? and tho aip 
they contain closer together against the ice. tilling its 
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vacajicjps with air. TliU polamo of air, tlina prnsacrl dmvn 
npoii nnd Into tlio k't% oru-oiiiitcrs llw nip wliifli liua boiii 
t<ni:li>s<!<) between lliij buttuin vC th».p:\av\iir ami tliu oai-tli on 
wliicli tlio glnciop roslif, — ilii-* liv"t tiivntioni-'d oir has been 
Wiiniiod I'jr tlie raViintion (irhi'at rVom tliti iiitiTiorof t!iO eai-lli, 
imd }t:v* hiicomi! pnHitivoly plei^ritimi liy it — llio contact of tliifl 
jiucilivoly clwtritieil oir with l)y? in^jfiitivoiy olvctn'titil k-c of 
tlio l»>tt<im i'( tlio ffiucii'P, GVolvcK nioro ln'jit, wlik-li, tiioltin^ 
tilt iuivcp fltminni of k-a of tlio (jiiiciei-, ooiiDtitittCH \.Ut: nourco 
of lb» tilj-eam of wnter tbnt iows tram thQ glacier. Buult U 
tlie itrigiii of the river Itbouo. 

Ttiis warm nir, in its t-ffiirt to rise tlironeb tliG jrlaeicr into 

Alio U['pt.'r uimi>ii|plioi'o nt-jralivtiy i-'lcoti-itiifil, infold in llio 

creviei-s i'vervwhi!i-e ittinuii'iing in llie icu of tho glnrii-r, Ibe 

-tit wliicb hiiA bfoii forced d-nvii by tlia enow falls, nud wliJvb 

Eltutairift no^atavcly plciMri^od; tliu i:niiiuii(;tioii of tbose two 

HIM oppOBiteljr electrified, evulvce beat, wbicb expanding tlio 

[pir, diajilaccd tho ici» of tlio jflaciur, formiiifc vbaouuU for ha 

^ica|je info tlic upper ninionjiiicrc, und wbcn it puaclica tlje 

Upop anrfaci: uf tUi.' •;l:ii-ifr, \'-Tr^.-i its wny tlirousrh it into tlia 

llltmosphcr'; in tliut miinilu fifc»it.\ ^^■hil-ll I'roffssor Tyndull 

*Bil sncb ililBciilly to di^iovcr. Aijain, this warm Jiir un it 

Biped iulo tbc fttm-wphorw, nx-Util (bo od^os t>f tbi; ie« np 

HV «t tlio siirfttuu ibruUffh wbii^li U psissed, tmd tlinnijiK 

jn/iiioH it wai Tioiblc iu tbo uir buliljk'ii Ppofcsaor T. described. 

Tho mpltiiig of the lower Btpatnm of ico nf the glacier in 
iontAet will) uio earth prndaeed by tho hcuvt evolved hr tbo 
Fcmijiinction nf tho pORiiivo electricity of tbo oarth Willi tlio 
rnegulive oIt.'''tricily of tho ifo, is tlw c«u«o of tho subaidi;iK-f of 
I t!ic b.i.!y <'l tl](t jjIio^Ilt, and ibe dicllvity of tint vjdli-y iUiiir is 
Itho caust' cf i!io gU'-i'-r moving bodily "ilowjiwimi in it. Tbo 
^fraataruB, etntitiK. tur-^iotis of uertiiia portions of ttii: c^hicicp 
B Uio pt'8iilt« of tho fiir«f3 uf exoiinmoti and coiitniotiim in 
Uitupior ijf tbe {flaiivr. proiiuM^d by variations of its 
tl&tcnor tcuiDcrature as lueutioued above. 

In this coaiitry, the winter of thi" yenp3 1S74 and lfi75 buH 

Jia^a an exooptiuaal oiiv. Tbu eold bus bi>cii of k'li^, innl 

'almost. unriitLTriniti'd cyiilinuiun-e, nnd of great severity. 

Itorivcrx iti ib'^ .\iiddle nnd Easiern Niates liavi; been closed 

.riUl ice, wbii-b liiis \}%:<-n of great density nnd depth, extending 

Plu lonie of their etMirsos tliroujch the iiinunta'ti)) oven to tho 

!ila of tbuir Mti-eami). Tim froxeu condition of the wator^ has 



wmnhied till lato in (lie aprinij fUMwon; and from tlic aoenrnn- 
liitliiii (if iiiimO)i!io iiiaBSGH nf icu in uerlaiti nortionii of tlier^' 
rivoM, lonniiig wlmt wt-re eftllod ic<^ffopgcs, filling Ihoir will 
width for tliii (ti&tiitJ<.-o cif miles iu^cuglb, tlie nioet eoril' 
tipprolivnaions wcro entertained of oxtraoruinary tlaioa^tfj 
trnvuH nnil villapi.'^, niilwoys anil L-imal*, in thn vallej-s oi tliSK 
rivors, thatwoTilil La suatainnd liy tlio 6u<l<lcn breaking up of 
tliofic gorgpa of ifo ^nim rLtin-'^toriii'f, lunl ilii' molting of tlia 
(■iiotrs ou tlio m'Jiintaiiia, wiiich wmjld prmluco tno most 
Bxtcnsivu and iilaniiiii}; inuii(litti»n4. T!ii>8« iipprohenHioils 
wore juetificd hy flic iicivaiKtO'l Bpriii^ ft'itMou wliidi usnuNy, 
by its iaLTcnaod tciiipiiruturi., tcnninatus ttic rigours of wiuur. 

To nWiato, if posoiljlo. these throatcnod dfliit^rs mid ci.1ami- 
tiua liy tlio eudiluii lirciiltinij up of thii Iw, vitriixis t;:tpcdiptits 
Vfvro rt'sortt'd to, viz : ciitiiiig '•Imnncls througli Uu' icu bolow 
llio porpofl, to liboratu the \viiti,r nhove, atioald it iissiimo 
ftlttrniiiif? proportioHH; ntteinpling to destroy llio gorges- tluvn-' 
solvos liy the explosions of giinpowJer, or of Jiifro-glyt-crino, 
<ioiitiiit'(I in chamberH in the ii;o itsolf, and oiio very liborul 
goiitloman, ev-ideufly a believer in the thfory that tlio sun 19 
nil inoandoscent body and, sends iis heat bodily to our earth, 
downwards, presented to tlie anthoritiea of ono of the towiw 
Rudaiigcred liy the ico-gnrgo in its maighlionrhood, twenly- 
oiglit Tjarrela of Naphtha, to ba burnt on the ice-gopgo, under 
the irajiressioti that tlio beat produeed by thdr combuBtion, 
would dosoond througli tho icy, and lirpiefy it into ■water. It 
18 scarcely necessary to add, that, when Iho uxperiinirnt nf 
linrning the Kaplithii upon the ice-^orge was tried, tho heat 
cvolvL'd by ita comlinstion immtidiatfly nsec-nded into tht) 
upper atuiospliore, leaving the ice umiit'eetcJ by the expcri- 
luunt. 

From a vcryintereating bonk entitled, " Mount "Waflbingfon 
in Winter ; or, the Experiences of n Scientific Expedition upon 
the Highest Mountain in Nov England— 1870-71." published 
in Boston iu 1871, we innko some extracts that seem lu 
have ft cououctlou with the subjccla of which wo aro treating. 

"Mooailanko Mountain, near ^^onnt 'Washington, is nearly" 
five thousand feet hiirh, and Ilea within the arctic zono of 
(.'limate. It was on this niountain that two eeientific gentUv- 
meu, viz., Measrg. A. K. Clough and II. A. Kinibalt, deter- 
mined to pass two months, in the winter of the yciirs 18G9 aii6" 
li?70, in order to fit thcmBclvoa the better for aw"iuter rosidenisj 
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I on M.iiinl "Wiisliiucton, sit a i'litme dny. Thoy ntteinpte<l tlifl J 
ii >->*'iIn>moiiritiiiii on Novenibor '2y<l, IStJil, but woro driven J 
l)iH'k \-\ ilio sm-LTif^-iit'tlio weuLlnT. On llii! Jll»t itt'I^ocembcr,] 
IW.i, \ 1 1.- utti-iapt WiiB rciiQwod uiiilcr bettor ttUBj^iwa, and vraaA 

"Al)fiut t^v^ monfhB wore e]Ktnt "by tliera on this BiimmU.tl 
^Bo vuliiiililu Wwrfl the ex|)i?rieiicva acquired, and bo unuflool ' 
iWew tiK' iUi-t(;ijr<>Iog5cal phciioiuouti oLsorvud, that tliu Mauiit 
lAViwliiii'^ti'ii p]iuti>;iucna, subswjiioiitly c-xpLTionoud, htwo not 
l«*lHuIi.'l 'liiMi! (i].on Jfo,uiit M■">^i^;l'.lk^■, and anicng tiiom tliu. 

losst'ilfilii^v* uf liviiiif wu a lucuutuin tuy duriu^ tUo wmter, w;ia 

iblly duuioustrfttcd. 

" Tbura 13 Bcarccly a mountam in N'cw England from wliicl^l 
niioriuw la iiioro cxtonsjvo. Wo can sou IVom it, nearly tliof 
ffhulo \.'( llie Stntu of Ni^w ITninjisliiro, with its numerouar 
Inoontaiii fOfiks. Eastwrn-d ia Mount Wnsliington, in eoloraii I 
j£S[Miio, — Ita iieifirlilwnr'mg peaks id' iiiimiiculatc whitoiioaB-^ | 
FMohiU l,;ir;iyctt« and its lines of white cxtcudiiig tar down 
■ inlrt I'll' ' v'"C'>ri'i:eii llirestB. Southward isLako '\Viimi])l9co;joo, 
' wttli i' I iii;t!ici-ou8 isloa, gliltorin^ in tlie sunlight, lilco u gcin 
1 of thi- pii,---;t water. Westwanl ia tliu winkle Slato of Vt-rmont, 
I Biid A-" 'iiii'V, ihe most pointed of iti^ mountains, is onnRjiioa- 
I oiis. Mil' '-Hihiuko ia so niucli higher than the iuiim^diato 
k peigh''oririn;i peaks, that tho wholo country is spread out ns a 
md iiitrusiTo raised map before tlio belitildur. 

Jti.". JT't *^vnf> more grand and beautiful over grcetod the eye 

ttntn when, beyond the dark band of cloudy Jufft lielow 

("tbe jifiTi'.Ttiilri f>i tho Franconia und ^Vhitl? mountains, nppearod 

I'tho^G tir.frt iif rose and orange, lyiui; along the bori^.on just 

^ libdve iho'snow eapped summit of Monnt Washington, and 

^ jaiuat a deep azure sky. From Moosilauko, you command ^ 

||fl wholo panorama of tho Wbito Mountnin range, and ' 

ly sew aomethine uf tho cifi--i.-t wilnossod among the Alps. ' 

i tbu day dies, tho lost shadows pasa with etran^e mptditj 

HU peak to peak, yuniBliiuy from one height iie lliey appear 

' 5?ho tollowing are extracts from their Jopmal, viz: 

[Vi«*Ou Iho 1st of .Tacuary, 1870, the sun rose clear. Wo wcro 
_j()VB llifi I'iouds, and a grander epoctiiclo one does not often 
hjOlOld. Tho clouds fpcmed to roll and sjivgc like the billnwa 
( tko ocean. They woro of evcr^ dark and ofeivr^ brilliant hue { 
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iLV were ro«pli>iiiloitt irith i;<tMeii |{;;1)t, und iliere £tf 

l,.-j,.i.»f,Mt: lir'n* "f ro*T biu*, then- of somdn* jrniy. 
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i'ur, tl.u HiiiiKiuin ..1' M . 
. i.r Biiow. u<i(l of Lui-, 

■ mIo, glittt'riiljf ill tl]oI>ri;;. 
■1". - liii^inr. tUo jiictaru fades nwuy, i\\i 
il witb liglit. 



i.iry 



*' DM tlii-^ prftiidonr, this nmj^iiificotico, tliia brilUatit disjilny 
of liglitii, of Bha<]t>wa, and sliuik-a — of tlioao vlnudtt, «<» nMttlen- 
deut, s-t Ijoanriful, portend a Hirirra? In Uio ewiiiiig tlio wiud 
cjiuiigud \o the eoutUoiist, uud iiicreiisod in Vblocit^. 

<* At dnylifilit on tlio 2d of .Tiiiiuary, 1370, it wns Mjowinff. 
ThisfiniiLi tiliHii^'d tOKlc'ol.nrid tlK-n lo niin,iuidfitei<rht.VfIocK, 
A.M.,the volooiiy of tiie wind wiis Bovuuty miles j.l'r h-xir: at 
twulvu oVloek, iinon, thopowiia a porfoot toiripost. Alil' uijli 
tbe^vilid was BO fearftil, yet Mr. Clongh was dolenniui-'l ' kiniv 
the (;x(ict rate at which .it wan Lldwing. By cliii;^ni;,' i.. rluj 
rfck, lie miecpeded iu roiiL-hin^sr a phico whcro he uoul^t • \[.i-iju 
tliO ftiiciiKimi.-tev, inid not ho hhiwn away himself. iJ' i ■und 
tlitt vclH<-ily (if the wind ti)h« nincty-sovon and a half nu..^ [kt . 
iinnr, the ^reiUoat velocity, until that tiiiu>, ever rn'-^rdod. 
Wiioii ho reachiid tli6 hmiw, hi' was thoroughly Haturalfd witU 
Wivter, tho wind Imviii^ driven tliorain throusil t>vory pirmont, 
nltlioUijh thoy were of tho Iiuaucut matorinl, us thoiiiiii tlrny 

had hi-^>n nm<ki of tho lij;ht(.'9t fahric. Biirii.a; l!iu atU-rn 

tJie riiiii and gale continnud with unabated violotn'C. Tho 
Wiia driven tlirrin<:^h every crai;k: and crovico of tin; liOUBO 
till) floor of our mom was flottded. Bo fitirce waa tho drRtlj__ 
o? thu atove, that tho wind literally took away evory snark^ 
fire, leaving only the half ciiarrcd wood in the etovG. and it wi 
T?itfi the greatest dilHeiilty that wo succooded in PL'-Idndliujf " 
During tho ovenina;, the wind Bccmod to increase iu fury, li 
altlioujih the windovvwas soniowhat protected, yet nearly cvi 
glass in il, that was exp'isfd, was brolion by the prcssiire 
tlie gidc. Ad the lights wt-ru broken, the fire was again cttii 
^narii.>d, and even iiiy hurricane lantern waa blown out 
quiokly OS if the flame had been unprotected. .* • * 
After nino 'I'ciock, ^'. M., there were occasional Inlh in 
Btoriu, and by iiiiduight it had considerably abated. 
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"^Vlii'ii if u:;> clear. ilu'Tc*. \v:U' a i^-fr.-tn-^ Icnii-iiuion, i: 'iwith- 

StaiKiii'j,- t(i(^ ('-(Jd, h) 1)0 out Ot' (l<u)r> in \\;il. li \]n' viol. 'is, iir 

fir-t oi ;i;M(;si iirrv rodiU'S^, llioii .chai'.Li'iniC ^» i:'"i!V and i»'. iil;\d 
tint.-, .luiii aliriost l)ia<'k, tlu v socnicd to umIIui' :,r".!!i.i some 
distant ].oak, or iis a dark ])and, llicv lav 1k*i\vci'!i ilio l-'-jinc,)- 
ma an-'l Whito Monntain-;, Iravinir oiilv \\io snow '-i:'.; •^liTiiiait.i 
al).)vo the dark l>(.)rd('r; or at bunset, when ih.'v 1:!\- in inirrow 
)an<i'', <>r ]\,Mi finS-nl elustors around tla^. sMimn^ <■[' Mount 
AVasliinirfon, wliih* uls(?\vlu're they were th<»-e <'1" l<-.id«Mi hue, 
sueiia^ ai'*3 -leeu only iu winter. OIUju wlifU i!.- slvvi- par- 
tially ovi'reast, thr-oii^di the interveninii; ^[>aees of lin- <'Ioil(!<. we 
Bee that inrense l)lu*i hkv, wliieh i.s peeuli.ir to Ml:")! allliu<ies. 

'm"5 1 the ll)ih of ]^\M)riiary, 1-^70, diei-o werc^ two i-uvr< ms <;f 
nir, t!.. U['|H'r had its lowest stratum ])r"l)ali'y la^ ilto.-.sand 
f(.;v:t h ''ow liio ^ununit. In rlie m »:'uini; ih'.' um'ht (airixjut 
was 1. •i\li\V('s{, with a velocltv ot' iiliv niiu:- ji«-i* liOLir ; about 
lioofi^ {Ij.' \\j-:d eii:uii;''-d fo the north nud iuv.T'. '--"d in \ vl«»>.*ily, 
and a! li\'e ^^'ei ".'k, J*...M., it liad a velodiv ol" S"V.-n'v in'Ios 
p<-r li«''ii\ At tl o. loot of the nu»unt:iin, noLirly o'^vO i' *"; i.elnw 
th'-re w.is seareel/ a i)ere<-otii)le i)re<v;e, vet u]>, a th')';<.in ! i'lM't, 
th/r-^ was a .-troui^ citrrt-nt iVoni the .^•''"///''/■( .^^ a'"'! \\i^ .'jouds 
seem lo nun'e almost as rapidlyus t]i"s<» i'l'Dui I'ne n- »i'l li, jii«j;her 
lip the Tuountain. 0]i aeei>unt of tlie vehx-iiy of t.h.' v/ind, and 
the tr-ward })re^<ur(j o( the eiirrents Ix'low, tlu* •ri:'"et wag 
remai Ic'd'h'. The. whole comitry, exc*e|)t tiie h'^'h-'r ^^mmit-:', 
"was (• >/ered with clouds, und these were inovin-j' at th** rate, 
proha'-iy, of ni"re than sixty nuh'S ]H'r li^nr, and e\riwwh<. re 
tliev vere hrokeu iido scethiuji", nndn.latinic nia-.st*s, i\'V a-^ thev 
cauK^ n«'ar the mountains, in an instant, aimo-r, rii'-y ^-jionld be 
liftt'd moretlian a thousand leet, to l)e earihd n\ei' the 
Bnn;n. '.!•-. As far as the eye <*<.)uld r<'a<'h, end>r.i/irv; i' " *mi<1s 
of S'|i .ire iiiiieSj was this ridlinii^ tumultuous nui<-- ot <.:•..; •.'' 

The«' ir<'tdlemen l^.'ft the M<>()sihudve nioUTdain on te" la<t 
dav (>: l^\-[»i-uarv, A. .1)., l-'^O. It was oxtrt'nn-lv mid, \\;ml (i" 
to 7'J mil^s per hour, thermometer ranu'luiz; iVtun d«".:rres to 
— 17 dei>;rees. The eom})lete oriranization ot^ the ex|K(iiiio]i to 
pass tue winter i^\^ the years 1.S70 and 1S71, (»n Mvmnt. Wash- 
in^i^^ton, was as follows, viz : 

C. "^r. iriteheoek, State Oeoh.nri>t, T. TL IIuntin:i;!.«n^ iu 
charge of the Observatory upon the mountain. S. .A. Nelson, 
Observer. 

A. T. CHr-ui^h and 11. A. T\ind>all, rii't-'^i^rapliers. ■ 
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Thoftlorc Smitli. Obaorrcr and Telogrftplicr for tlio TTnlted 
Btabea Signal SuMl-c 

** >touiit Wiwlii»sloii, in tlie "WTiito Munnlainfl in TSavf 
Ilainji9liir«,is ill Ii4!ilmlu44(legreo9lfiminatoa2o nocoiida north 
nutl m l>rij;ilii'lo frmu (.TrticawiL-h 71 OogritBH IS itiinniw 26 
WwliiiU w-vM, iir 1 liuj^roB raiimtoa 43.09 ouvouiis uriuiigitadd 
W»t from llanuvur in Now llamptihin;. 

"lis t'liinilum nliovQ Hde waier ia 0,2^3 feet, unil in nltitntlo 
it i* Ibo *e<:iMid liii^fln^st niountuin nnrlhwaivl cf tUn Gulf 6f 
itexi'", tlm liif:ht!8l iiumntam tlitTCOf being- CiingmanV Voak, 
in tbu Sriite of KortL Caruliua, which ie 6,707 loot abovo liilo 
water. 

" The limit of the growth of trees on tho north aide of 
Kount Washington, U 4,ln0 fcot above tide water. 

"Tho ciimatfi of Mount \V".i3bingto« enrresponds with that 
of tho middle of Gpcfoluud, about Hfvciily dcjcruoa of north 
httitado, or ^fl* fnrthur north than Now Jlampsliiru 

*' It 18 an arcdc ishind (so to spcnk) iu the Temperate Zooe/ 
sud OD ticcoant of iU grout uluvutlou it exhibits also the con* 
Uitlon of lh« atmospliuro, where thi; mercury does not rme 
shovu :i4 incbi's in tbu buromcter. For peculiar intcreitt 
thureforc, tiie Mount AVashiu^ton Station is not exceeded by 
Rny poiut \v~ilhin llm arutiu oirulo," 

Professor Edward Tuckermah, of Amherst, Moaeaehnndttt,' 
in hia admirublo truntisi! upon " the Vegctatioji of the "Wlilte 
Mouutifiiis," inarka out four regioiiB: first, /Ae iowtr /tc'I, In 
which urn fouud fbe hard wood Hpecics of trees, the rock 
ninplc, tho heeoh, the white and yellow birches; with thoao 
'lire otti.'u hirgo while piiius, firs, white spruces, the aspcu, tliQ 
Vitoh hazel atid the Diouutain asli. 

"Ill tlio second region, the upper forest consists mostly of 
block spnico nud iir, with oceasional yellow and ciinoo biruhtts, 
Frazer's biilsam fir and a mountain ash; at 4,00l) feot of 
(dtitiide therte trees are dwarfed but are very strong, and whCtt 
close t.igether ibrni a thicket almost impenetrable. 

" Among Iho planta of tho third or suh-tiljime region are the 
monntidn wandwort, the evergreen cowberry, tbu Labrador tea 
and the luuuutaiu bilberry. This seems uut to be well charac-- 
terize^h ^ 
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•'Tfiu iiinrth (iiitl lil^Iu'st rcijiiin U eiJIorl atmiiet t 
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nliur lit LatmwJor ami Gnroiilaiid. Thaaf 
iv of llici«i.>, unil ntiioni; thi<m un* i 
li - which Imve ennjjri>lo<l to lliu Kuinii^ 

iiicra ill ftivoupablo '*fiaHoii'*, tlimic^li ciftB|_ 
livini'i (]. 'riic liulioriH aro very uonsi.'n'iioii^ atul bwititi- 
e i>ra finlplnir yellow colour is ftiiita iiolii^cabli!, and \n a 

_ inliHiiioii of tlio viMitor'u arrival in tlio Alpine IJii"tn<!l. 

Aiiullicr is iliQ reindoer iiio^s, a very coramoii iirtiuli' nf fm. 

fur tha tmiat naoful imirii:il to man in Laphind. Tlio bo4 

localtlios of thost' a.i-:-t\c pLmis iiro in tho groat gulfa or rurinoi 

upon tliu cast Bido of Monut Wushln^ton. 

** As far na tiic nppor limit of trees, boulders tliaf. havo Iieoii 
traiiBpin'ied by tliu glacial drill from more northern Hnnimiw 
art' fumni.m. Tliuy rapidly diminish in fiumbcr and size upou 
tliat point, uud liuvu uiit buen RUi'n far above tbu fuurth wulcr- 
biuk, or itbuvu au ultjtudc ut' u,KUO f>.>ot. 

"It is wfliler weatlier <>n Monnt Washington in Optoher. 
Most of tlio necessary prcparoiions having biren mado en 
Novorabir 12lh, lH7i), Mr. Huntington promptly Llimhi-d 
Jhlouiil WaiiJiingloQ nnd conuat'iiccd tu takw «nd record tho 
lll(itt)orol"gii:al obH(<r\iitiiitii}, Tin! OfluT mw[[ilj<!r« uf l.lio 
parly wuru dclnycd by various rciisona— l»ut on tho SOth of 
Sovemhtjr, ISTO, finirgcNlhtmon of ihu iiariv, viz: (Jiiarlcs It. 
Clieney, of Oxf-Td. A. F. C!oi]i;li, of Warren, C. K. l!iii.:y. nf 
t?arre'n, and lfi>wnrfl A. Kimball, of ('aiicord, arrived at tlio 
gnmriiit, and on tlie 4lh of l>e."mljer, lfci70, Surguant Theoduro 
Smith, uf tlie IT. S. tiiguul CJv.Tviu-L-, detailed aa uu uhhurvcr, 
[. jpiued the party. 

"Novemhvr was making its exit in what might ho tfirmed 
B lovely wiiitiT day, ami lUo pro«peet of so clioieo a time to 
make our axeent, toilsimia at best at this season, and, very 
huiCiU'don^ except at special tiuiat in good weather, inspired aa 
, TTlth enthusiadni more imd morn iuereaaed as we apprniichod 
thw final re.nli tliat stood in di;lianca of any aid Ihal could hu 
rendered by thu panting Bteeds that now hqro ua forward. 

" At ^Lnshlicld wo aro three miles from tho auumiit, aud nt 

prascnt all travel over this diMtanco must depend solely upon 

Uaniau muadu and energy to achieve. At thia point wa 

I decidod to make the ascent at once, though thoro wcro serious 

I Sd^i^vinga on Iho part of some of us in view of Iho near 

ijq>piroach of night, whiuh at thiu season, half-iiuit two o'clock^ 
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OVvr i<.i;t in (It'jilli; ll ■ 

Bti')- 1, uro «oiiii I ■.. 

mmclo. • • • * 'ii.u ^.i„] ot" tlio Hrst mWu i-ui_.iu^ us 
np to williin onu Iisilfniila of tlio liuiltof n'»otl gniwtli, It'iiiid 
U8 ill ti>loniI>lu ooiitliti"!], wL^'H a Imlt fi>r IinMilIt Hinl *ib- 

son'iitiiniM dirn'ovuR'tl Id ii« ftii miprofti'liiiig Hlorni Ivinn u.n tlie 
(JiWM M'Kintaiii* of Vi'mi'iiif. IlwouM nuilKiilni-^tiv .■•tnko 
xiH but we Klill liDpcdwi! iriii^lit. iin'M on aii'l ri-':!"h tUv iiinnnit 
fli-st, Tiio thoii;ili[. lit" be'mjf ovurtakcn by ii fiivinuT niiiMii oq 
tlia wiulry. sbult^tU'sa cliffn nf Mount Waflbiri.rton. with tb*,^ 
night aliiiut li> euHhroml nx, was foapfiillv- imprcflnivi 
promjiWi us tu onr bu'st iiick'avoura. Witii al! ilto tfi'.ni. wo 
cotild well miiator, wo had ouly ailrancud a biilf milu njDPe, 
carrj'iiig as fairly iibovo thu woo'le*! region to tbo foi'l of 
'iTaircib's LadiK'r, »vlit'ti iIki nturni etrucU us- Tlifn: wcra 
euildpiily wrivTipcil -wr.7imil ua Jcnao eloiuU of froznti Vii]i.inr, 
ilnvyn so fiirmuslv into inir fauna by tliu nigiiig wimN iw to 
tliroutoii Biillbealtnii. The clioorinif ropoNO of ibo ■■li-Tricuts 
lint a riioiiH!Ut before, buJ now gi^'uti pbici* to ivhiit inl^^lil well 
)>o fult un tliu [lOwiT ainl boftrso r;i.i?o of ii, iIkhimhihI fnno.'t, riiui 
tbt> slimmi (jf (liirkTK's^ ihat. wns in a motnoiii, tbmwu ovit m 
:i mooiitiisa iiifjbt. 



« ncnrly enuul to tiiiit of the' mooiitiisa nijibt (loiinu'lted 
loilbleif ottoi'ls to kcop nil i- foot aiirl liinko proper ;i(lv;n 
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; rtitloubl' 
wo Btj-iiggiod witb ibi' tonipe-'^l, tbooj^'li willi siu'li oilJs tXi^: 
\M that wo were rfpe:itodly elippin,^ and gotling painful 
lirnisaa. -Mr. Kimball tindinij hiniwiilf too much usbiiPiwtod to 
■ooiitlnuQ tli'fl fltrug,™lo on tlio trripk, wo all balttid in brief con- 
Bultation — during wlilch Mr. Clough sugi^o^tod that our unlj' 
hopo cotieiati-'d in puabing upward with all our iniglit. 

" Ilerc! wc bricanie soparatod, tbroe of our party loft tho 
track, and Mr, Kimball willingly left behind liia baggiigeiu order 
to Piintiuuo tbo ascuut. By thuM leaving tho track, wn escaped 
lijlbility til falU and bntises, but found ■iinrsDlvcs often gelling 
buried to onr waist in snow, imd forced to exert our jitmost 
etpcngtb to drug ourselves out und advance. We rep^iiledly 
called to Mr.Draey, who bud kcjiton tho track as wo RiippoHca, 
but could get no answer. Tho roar of tbo tempest overcamo 






I Mr. Khnhull 1 



0OT iiltnwt vtKiil offurts, and (lie l"1ou(1b of frozen mpotir tlint 

iasllOll Hi- iliii'llriLtllHly rw it llli'-'i .1 n^ in U^ i-l.lllli, - i ;,.!,,■ ..., 

■\pafl Bii (U'ltso timt U') olijcct .■.■ ■, 

puceA, AgQiiiwtfluiTli remoi--' 

Keep itiltfgrity of imii«o!(i Hini ' 

go on ti'^'i'tlior a littlo way n ' ' 

a few lurinionts tt> rci-uvi't' 

niaiky tiinfa rcpcjitt'il iliis, wli 

cxlmnntvi] urt to insiko it iinpo--"''' ■ '•■ '■" ■■ ■ 

ttitk'd to llio otliors to Icavr 

The in.blc jiiid fniiibatio ' ii.s 

whose stiirily muflcin was i'o\ui- 1 ■ I 

liim In aiiotticr clibrl;. 

"Tlic \wo Rtroiigcr pcniloinen, wliosw TiitbtU of life nod 
Biih^rior I'tiysiml p'Wcr* fiivo lit>iHi of ilHireranoo tor lliom- 
scfvei), wtio bolli iiniimvaliio in liic (loterminulion Iliat oui 
late slmiilil l>e one, lot that Ijo what it must. 

"llii' r-iiimtion was oiio of most inoniontrtn* peril, espednlly 
tm 10 Mr. Kiinhall, wljoso cxhanfltinu wag so oxtr«me lluil lio 
wftK wliiilly iiiJilfcrpnt. to Iho fate that aoom to imjieiid, only 
btflftiiitf iliat ho niiglit Ma loft to that sliiep, from wiinss 
cmbnuB tliere wafl fult no power of rcaiatancp. Still therfl WDlJ 
a llitliJiie) di-.ig finward mosllv in Iho iiitorosts of bia inmijaiK 
ioiifl, and ill oliodicnco to tlicir potent wills. After thia aorll 
we strmjjilL'd on a i'ow rods at a tiinc, fdlin-f togcth'^r botwtpiifl 
each eflbrt to rest and pain iii;w strcnfith. At yacli halo 
Mvsars. Clouch and Chmn\v ii^t-d their heat I'ndiiavoura hy< 
pounding nmfmbhing 'Mr. Kirabail">i feet and limljs, uad in . 
Vorioutt other ways endeavoured lo promote c-ireuliitlon and 
pTovcnl freezing. The last saving dovii;o wiw suppliwl by a 
Bdtt}, which we chnnecd to hiive. and the end of tliis Wiia mndo 
a nooae, which wiw plueed in Mr. Kiniljaira liand,.M'ldk' Iho 
other fiid watt piiMScd over the shoulder of Mr. Cloii>;h, who 
tugjred liliihg ill advance while Mr. Chdioy helped at iii« eidc. 
MoMt of the laet iiiilo was aeeomplishod in this manner. 

'* With the wind at 70 mile? per hour and iho tluTraomotor 
I ydoiTD tu 7", a» was found alter arriving at the Ohsorvutorv, 
IPO <Hkmo at length to 'Ij?.Bio Bourne's Monument,' only 
rtiirty rodft from Ilio Observatory, One of our party .ibKnlcd 
Ml exuUunl hurrah at tlie glad M^lit of thla rude pile, which 
waa ereeled to commemorate the sad fate of one who 
\ HBfl nvertaken l)y tho darknesa and bewildering foga andj 
' *"te of a rudo October nigbt. ' Then,' in tho worda of t" 
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e1<w{ti4nt Starr Kinjr, * was thn time tn feel Iho meanhic; of that 
pila of Btoucf, wliich tells wlit-iv Misa Bourno, ovortaktMi \iy 
night ami f»g, nml i-xlianetud by co)il» bruathuJ out licr lilo 
iuto th« bU'uk cloud.' 

"It took more than a linlf hour's time to mnke t1ii« lust 
I thirty rods. £pca tlio Btrongcr oncB Sad bcoomo wcarifiii by 
their miusaal cMrtiorw, and Iwid m>t this haen tlio caflo, tinir 
) progre&a would hiivu bouii bIow, fur it ivua foiiii<l alwolnlcly 
imposniMti tu lurco on lliy nni! who had hccomo unabin to 
rogiH'd bin own ju-ril rimrc ibaii r f«iv fc<jt ut a time. Ho 
ivuuld then eiiik iluivn info a deirp nk-up, wbilo tbo iitbors 
would tiii[pI'H- this tintrt Jii ohafiiiK his bunds aud feet, and 
allor )i fuw iiiniuciila maiiagti to iirouHc bitii uiid mnku another 
utruggie onward. 

"From Lii:7.io Boiime'a Monnracnt to tho suniinit, Mr. 
Kiiiibull was MioBt.Iy inaeuHible to passing events, and only 
awoke ti) clear cor}McioiiariO!'s, as fpcun a drcom, to (Iti.I himself 
ill bed in'ii funj I'orlablQ room iti llm O|j!<ervatory hiiibliiig. safo 
from the ilrcadt'iil ti.'iu]icst, and owing hie life to the nnyicld- 
ilig duvotioii of IbcHo brave nieii who scorned lu nuvt tlii-Tii- 
mIVcs at the expL'tiso of a comrade left to porish, Mr. Bracy, 
who Imd got separated from ii,^ during our earlier struggles, 
had got ill about 7 o'clock, P. M., our own arrival being at 
7J o'tiloek, P. \L lie had kept on the track. 

"Tims at least tbroo houra of this ascent wore made am5d 
tho (larkneas of a miwnloaa nigbt in the howling tempest, tho 
horrors of wbieh will be more readily appreeiaied when it is 
remembered that a wind of 45 miles ner hour blew down.J 
buildings and uprooted trees in New York City. Twcn 
five niilcBpor hour added make amost fearful hurricane. ^ 
wore abundantly supplied with nourishment on our ascent, 
chiefly in the form of a strong decoction of tea, of wliich wo 
occasionally partook. This ia found to be by far tbo most 
potent and ett'cctivo Btiraulaut that can be used in such c 
4Uion8 of extreme exposure. 

"Mr.IIuntington.aronBedbythe arrival ofMr.Braiy, sallied * 
out witli adantern in search of us, but found his best exertions 
of little avail, the etorra liein^ so ticrco and thick, he eould 
neither make himself seen nor heard beyond a fcw paces, and 
tliey were regarding us as probably lost, though thpy were pre- 
p.Tnng fur another effort in our behalf, wheu wo arrived. 



'* A tlof p'css Might gavo jiIjico at Ieni»ih lo a dstj- lliiifc nnd 
stormy, und Ibr »«verAl diij-a UiO clouds gafliurc-d duneply 
oroQud na, imd llio Btomi cuntiimed tr> rago, diiriii;i «'lucli wftj 
wero recfv^ri !iji irom ' tlio wear and tear ' of our ndvounireg 
and recruiting I'ur the woik iu storo for ua." 

Tlio railroad depot, in a psirt of wliich this TiaPty passed ihsL 
1 winter of t87l, was a woodt'n Hnfiiiisln^d building, sixty fe&i 
I long l>y twenty-two feet wide and stands nearly norlh finds 
Boutli. It: lias ol.^vt'u foot posts jind tlio eluvallnn nf llja riflgo 
nolo is twcuty-fivo feet, llio nwf of tlic tifliml form in crdiiiary 
tuildinga, I'liu nparlincnt occupied Iiy thu parly is situated . 
in Hio soutliweat corner nf Ilii:! liuilrVmg. It is u rn,im abont 
twviily fi^t-t Ions, elo'^i-'ii feef' ''vidi' iin.l fijrltt fwl hit'li. Tlte 
largo part nftlic depot Curma a sort of vestibule to tliiy room, 
L wmY in wlmlly inclosed except at tlio eaaterlj end of the 
^ liortliorn f;ieo, where thu outer door ia aituattsd. 

I An extract from Mr. Kinibnll's iliniy, reads: "T>er*crabcr 
J 5tli, 1870. TliG day U bcnu'iliil, ivc iiro perfct-tly coinf.trtablo 
I ont*idy wiliioul; ovoreoar J, and <m the fist :Ws of fhr Ohfcrmlanj, 
i ihefiost is lli'iwinff quite rajvUtj. Thorniometor 22" FulirenhulL'* 

Kow wliy. mth the tbennometer at 22°, shoald the ihnwinj 
[ «f the frost be conlinod to Hip. enst ^'de of fhe O0.-iiTci''"n/. when 
1 tllii «uii wjm eliininpall timuiid the IniiKliTig'on tin- ciinw or 
frost witli"iit thiiwiiii; it eUnwIicro uway I'nmi tlie Imiiiling? 
Tt" tbo tidwiiia: waj? llm resnll. ot the liejit mya of tic sun, 6o 
ithpropt'rly t'^niied, why was Hot the t!i;nviTi^^etier;il aW over 
tliu anniniit of tlie luountain, incttuad of being coiilii>t.-il to one 
locaHty ? 

The (!xp!an«tion, I think, ifi this, viz: the (■arly ii-arniug 
Iftya of snuli^ht bi'in^ neuriy liciriKontal, impinged with a 
Telority of ISG.OOO miles per second porpeudicniarly on the 
Terlical wiill of the Obeervatnrr, partly covered with frost 
worlc; great: frietion waa proiiueod I)y the impaetond poi^ilivG 
eUotrieily evolveil; thisolfctriclty rnshinji; to tbe i-oiijunotion 
or embrace of the negalive uh-clrit-ity of the fro»t «>iik. when 
inoonliU't with it dt-velopyd hi-atwhii-h lliawf.l iIk- !l.>^l work 
over the other parts of iho Huniniit of the nLOiintuiii; tlieso _ 
HiDrnin^ rays ot mmliglit either jiaaacd Jiorizonlftlly <>r fcU 
Qpon lliem with Ruch sniall anjilcs of incidence, as to be wholly 
reflected inui the upper almuaphorc. 

Mr. Kimball continues; "wehavesucccvdcd in making soma. 




■ynrv tp»^\ (|<hul<i^(rapt)io) riewA, l>ut not ai Isrco a Tsrictj as 

'h<'j«-l '-. )-ls- I.. ■■■• «■■ .■.....■.!.!,■ .-li- «i,>f.>r'i v.-.tIc 

til 



P'l^ - 

}»■< ■ ■-• have tkuula .« ■ 

* ■' l!.iliJ« lliOVr 

. .■orr,.nv-Mu..a an I, .111. ■ 
iv from iho nortiiwiart. A 
A EXivaU por'ion <'f a t-m 

ii'-j'i ■ . . (.ii.-.."ii:LiiMii, It was liko n • ■- '■ ■ 

llii' (Jimnin iK-riKoi), wliose circuit must haix ^ 
a tbnufluiiil miles. It rt.'suinljlcd t!io tij-o of : 
wliwl. ("'t't't'cuitvinetlK; j-lai-o fortlie IiuIj,) v. 
ftDil (•Tiuifrltnl iili Uiu Inkufl, muiiiitiiiiiH, Ac. ii '^^-a^ uvon 
boyond Mount Katnbdin — at tlic guuIIi, its ui)por nltjc vraa 
lint Ijirtlii'st tiortli. At unou it iifpi'ars to 
I ] 11 centre, niid an it nonrs u^, it Ijfiuks up 
t tluHiJfrliciuIi*, inimia llio lliiitxli.r, — nil 
Iieo<Muiiig IJ1C1TO limitod. * * * j\ji 
I win-r bcl'W, Imt we know mttlii: ;; of it 
view of tlie Burromidiug i^.^m >;.iiis Ijists 
'li"i-t liTiio lonjTor, for we BOO to tho ivi^t ('ji.!-, licuvy 
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till 

tlii 

otiiil iiljii^t. 

Only n S'lim- ^^ , 

olou'K niiii-i-Iiiiifr upon us, and by 4 o' 

di'n«i'ly aliroiidctl — U'o cfiiinnt boo Tip Top lli^,...>. ..,-u. „„« 

OiwtJrvutnry not many loot diBtant. 

"Det-enilirr 12th, 1570, Tliia nioralh;? the winfl ir: ■ sntith, 
"bnt clianijf';! tt.i tJiu iiorl Invest, in the aftormton ; at !■ n. A. M.» 
iljuro wiw !i hoTV in the olondFi, ami at noon there w-n- in nd- 
dilicn three nujimmniomry bows fiiieh rpJiiaiiu-d t'lr im hour 
anil a li;ill', amt Hmne of the timo they were i-cinitrhably 
dlatinct.. L;ii.e in tJio nfteruorin tlio sky was iiiloiiSL ly I>ltii 

Prora their journal wo make tbo following cstnictn, viz : 

"T>ofiemhor Slfit, 1870, Moaars. Kiinhuli nnd Tliotnpson (i 
visitor,) took nn observation from the roof of the Tiji-Toi. 
IIouso; wind 60 niiloa por hour. Thoywfpo ont hut iir^ 
luinutCB, yol their cyats, caps and hair wcpo covered ivith frostif 



end Mr. Tlioinpson liail eli^lilly fro;;on a fingi?r. Later, tho 
winil lunl I'.illiin Ii) 80 iiiilot [im- l«nir, iiml riow,clQV6u o'ulouk, 
P. M., it is moilerattt for ilimiit WantliingCun. 

" 1S70, Bucembcr SStl. A coKl mopping, tliprmomofer zero, 
bat wii doii'L i'uul tUo cold a^ Bunailily lu iu Urn loiTor rij^ioiia. 

*' DoL'crnbtT 24tli. Yostenliiy nftomoon and lain rtt night a 
*Biio\\- bank' lay along tlio sontli ; this Ibronoon, f-now was 
foiling with a temperature of — 13% sit timo3 during tho day tbo 
wind M-iia ua high aa 70 milfa an botir, conaoqiicnlly. wo woro 
coiiiiticd to tho hoiiBo. It la cold to-nig!it, (iirtiv ninii o'cloclc, 
P. M.,) thii tliunnoincter — 15'^, and ouly 42° ill tlio room, 
altliou^li wi! have two firca. 

" December 25tli. There wore no clouds above or around 
ilie Homniit. Below, and but a Httlo lower than tlna paalc, tlia 
cloadn wcro dense and covered an exteneivo tract nt country. 
Tliroagli the lesa dense portion of tho lighter clouds iho sun'a 
rays gave a peculiar rose tint, extrtimoly beautiful in uJFect 
* • • • Ahont ton' o'clock, A. M., Mr. K. and myaolf 
went out far an observation. "W'o had tlnj pleasure of witness- 
ing the formation of Hevenil corona;, Bomutimcs stngle, but 
of teller three; even on one occasion /cMr «lietineteirelo.iui)]>oar- 
ing and disappearing so rapidly that it was impoasibli! lo nioro 
tWii catch a giilnpso of form and colour. It was a pheuonieuoQ 
of rape Ijcauty. 

"Decomber 20tb, 1870. Tlio wind lias boon insreusing all 
day. At. 7 o'doek, A. ^^., nbaer^'ationa: wind, 4() milca per 
hour; at, 2 o'clock, P. M., 57 miles; at 4 o'clock,!', M., 72 
miles; at 7 o'clock, I'. M., 40 miles; ami at 9 o'clock. P, M.. 
nearly calm: a great change in 14 lionra, tapetrially in tlio 
}B6t ^-o hours. Paromctcr lias fallen rapidly all day. 

"nocombor 30tb, 1870. Tlio morning ia calm, clear and 
iMatitifiil. It ia what we have waited a moiilJi for. We coni- 
ntonoed work making negatives at eunristi. In iho morning 
WO made a few 8 by 10 negatives, but as we were making tho 
hmt of thom tlio wind frcHlicncd up, and we cunld imt make na 
XDany na we wiahod. * • • liji'oro I close tn-tlay's lucrao- 
randalraust speak of the splendid view we had after llnj wind, 
by blowin'j; bo fiercely, obliged us to (piit work. "VVo could see 
llutiaotly hundreds of mountains, lakes, pnnda, Ac. Olf to tho 
northeast in tho distance — one imn(U-od and fifty miles diataiitr" 
roBCcMuuutEatahtiin, the highest mouatain uiiIaiiio,a: 



a lUtlo to tlio norlU wo eco intmntaiiiti which npparcntly am 
macih fartbcr iiway tlian Mount KuUluliu, sinil must be in the 
upijor t'flrl of Mniiio, ncur Cuniulii. Wo iKvcr licforc mw tho 
ocoaii ii<;;irlv' aw jihiiii us lo-diiy ; m-« Cuiil'I Kcti ii gn-ai ili«t;ince 
'tomju.' Olf to ilioHoiilhwt'Ptwc foulrl m-i.! ]Co;ii-wi\rgo nioutitiiiii 
und MniunhiMcIi, mul over tho CtI-wii inoiintiiiiifi, ihi; Ailin>n- 
iladca and L;ike <Jhniii[ihiiii, hi iiorthi,Tti Is'tnv Yi>i-K-, were 
iViBtinotU' vUW.k: Ahoiit 2 (.\'hK^k,P. M., I Tic.Th'u.I a loii/'liazy " 
Uue (ivoi- tlio in'cnn ; wooii i(. ^row larger nml then I eoiihl soo 
It was lu'iiniij; m, uinl in uii hour it was within 40 milt'i, and 
wo coiilil BOO it an' a vast sea of (.'uiimliifl clouds*. TIjo wiiiil was 
incrpadiiij;, and liiul chaiifjotl IVoni tho east to tho Roiitli, and it 
carricil tho apiironehiii;^' clouds and etomi to tho north of UB.' 
Wc were tliaiikful to soo it j,m hy without striking us, tor it 13 
gmud to beliold hut not dosirahlo for a covceing. To-night 
we hitvt) some of'lho pflv-cta of it in tho wind, whii:]i,ael write, 
ia blowiiiq; a most violent hurricane, making tho Obserratory 
Orcuk. Afowhouraa^o the wind was scarcely notietaljlo; 
- now ita Velocity ia. over ci;irht_v miles an hour, and for a woMder 
it wiuca from the south, inslciid of northwest as uetiut, nml m 
a nttlurul conscqueiico it tears oft' all the loose Ice nnd frost 
from the Observatory. It ecoms ns if we were at smi in a 
BCvoro Plain, and broken ieo and timbers were hcatiuff nguiugt 
our ehip, and at times our building eliakes liko a voesol in a 
fitorm. Contniry to whnt ordinary cxporience would poem to 
teach, tlie north side of tiiii building i^ less e.\[ioscd tolholury 
of tho element than any other." This ia owing to its having 
but oiiG electricity. 

Now, why tloca not tho north wind, or the northwest wind, 
produco similar cilects ? Tho eun ehiiiea upon both winds 
fliiko, and if it sendi? down licat to this planet, the nortliwcst 
wind shonld bo as warm as tlio eouth wind, and sliouM tear oiF 
the frost-work from buildings nndrocka just as the south wind 
doOH. Eat no Buch efli^cts are observed during the jirova,- 
lence of thoso northern winds; on the contrary, it is only while 
these northern winds arc blowing in winter that this frost- j 
work is formed. 

the pouthcrn winds 
■oaitivcly electrified, 



Tho explanation I conceive to be tliii 
coming from a warm atmosphere are 

and "when they reach the frost work on tho buiWings or rocks 
oppositely eiectrified, their impact prodnces friction, wliich 
evolving more positive cloctrieity, devclopa beat that deliiehca 
ihe frost work from its adhesions, brcilkfl it iuto pieces, and 



finality nidtw into water — \cliilo ollii-r frost work jirfttfclod 
rpHtn'Uiu aniitli w-iri<l rt^iiiiiiiiti lirm ami iinollbctcU. llie tont- 
jiL-ratovo of tho attniwplicrc being loltiw (lie fr«^'xlng pnint cil' 
Witter. "A tolfwniplik wire coiinecU'd llu-, <Hifii;r\-mi"ir\ wilh 
MnrKliricM, a ilUumcL« of tlirt'O niileB, wlicra it is juitioil wilU 
till! WpBioni Union Company's lino, at LitlU'tnn,-t\venIy-tlirpo 
nilli-s forlljcr. Tho wiro hiiA frequently beuii clmrgod with 
iilniosi-hiTio flfctrifitv, cspcfially in tlni iiftoriinou of tlio 7tli <if 
Jmiiniry, 1N7I, wlit-n.' tni nwoun't t>f tlici liiyh ti'iisi.m of tiisn-o 
■■uri'onts, it became iiUcrly unmimiiiri'uljlo. Winn the kry 
WHS iipfni.<l, the How of tho curri'iit Blill conI)tiiu:i!, cvUibitin^ 
liriyht sparks, kvipini; from ono jilatinura point to the ottu>r, 
Atier (lark, no auroral iliaptay could he seen. Theri; is nUo n 
wire conno<'tin_;r tho pnrainit ivilU tlie Gk'n Hiinsc, whidi is 
(letat'lied from tlic poks and hiid npou the grninKl ihiring thu 
«"inter, to prol'!<'t it from thu violent wimls prcv:ii!in^nt tlii^ 
spason. We hud it attached to en instrunirTit. liinl, nlltioii^Hi 
110 battery-was iiwd, wc dianovcrod thui it wiis foiin-tim<'« 
cbar^'d with tOcctric curr-iiii+s, which dt'ik-c't.d tb<i I^4.^'.■<lla ' 
considcral>ly. Tlli- GVu win> was broken about a mile ninl 
a lialf frnm the suiuniit, and tliO OHfi down tins nulHuy hfld 
partt^dat alioul t!iu same dislauco, thus mitkin^tbophonotncnou 
(juito remarkalik'. - " 

** 1871. Jannarv 10th. After ten, A. M., tlie Bummitwasfroo 
from okmdft, but below masses of cloada were drlveu along tllo 
valk'ys and over tho lower summits.* TIio clouds nhout end 
over gave grand offecls o/ light and shade a\6i\g tliu inounlaia 
ratine — tliey wcro particularly iino on Adutns and Jctlorson 
andncar tlie G!cn. The buow is nearly all otf the bou!>e8 and 
the rocks — a great change in thrco Uayn' time. I ciiiinct K-t • 
this day paas without a mention of tho high temporaturc; at 
- <KJO o'clock, r. M. it WLis 37*. Like April it eiiumed, but 
who kuow-3 what it will bo to-morrow ? 

"January 14th. Last night we saw a fine aurora, broken 
arches with streamers, never before vrm one iipparcntly co 
near; it certainly did look aa though it was within reach. 

"January Ifitb. Still raining; at eleven o'clock this fore- 
DOon, Mr. 8. started out on avoyagoof diseovcry, but it rained 
(K) liard and the walking was so difficnlt that he soon cama 
"back. • * * Mr. II, went down to the spring to-day and! 
broaglit up a pail of water. A week ago (Iiia wua an 
r^on, now it ia more like April in the viillcya of KeW 
fiMU|)«hirc. 




' Jaiiittir^ 17tii. Thu inml was liigh Hatiug the ni^Iit, Bay 
' ''iffhtr milea \icr k«iur ; at 7 o'cluck, A. &!., to-day, only 75 luiloa 
f )>ur onnr, «1roii^ ebuitgli liiiwcvar to c(imi>el >tr. IL to uf 
[ wliilc hu m*Moro(l tlie fonw of the Tclnd tliat lie miiflit nol 
[lio blotru (ivur into Tnckfrnnn'* rrvMn'. • • • • JJna 
I Mown stiffly nil diiy. y - ' • ' -' 
I filcaeuiit wa)k§ in tin 
thw Ht Fiiim.t. iiii.l 
[ Mcnnt Wasliiitgtoii m 
l-Jur nud ucur look dull uuU gni> uou' diu<u: Ui>i rjii^ 

■* 1S71, .lantmry l!). Mr. H. caUt'd us out, tcfiire sanrisc, to 

f SCO tlio beauty ot'tlio mominc; iu truth It was vkked to miBS 

6m:ti a plorimiH v\i!W an wo u-mI. Perfidy cloar, and nearly 

cttiiii. Never btrorc liuvo I sceii the shadow of tho luoniitam 

BO (fraud on the w*-sU?rti skj-, nwor so charming the pnqdo 

I tiitlM at hrea.k of day. Kevcr so impros-siva Jinvo bfcii the 

iiliftdftd ontUiica, tlic lights and sliadovi'it on tho tnounlaine and 

ill UiQ volleys, as on ihU mcniorahlo morning. Sunset wna 

I hot the coraplemont of tho moruiiig, .ind tbe.crenine Is hcaa» 

r tii\li a» ovor night can ho, tho etara ehitio with a light as soft 

f na June, all, all ib beautiful. 

" Jniiiinry 22, 1871. Ilftvitiaftgaloto-dny, nndnot only a high 
wbtd bnt a temperattiro Ix-loiv any thing 1 have ever expo- 
rioiK'<^d befnre; now, at nine, P.M., -^4 degrees inside the door; 
I nt two. y. .M.,wind 72milcs per hour. Professor 11. nieasnrod 
the vcloeity, lio had to elt with a lino arouiiil him, myBcIf at 
tho oilier end indoors !ia an anchor; evon then it was impos- 
biblo for hini to kuop hie position. Temperature — 31 degrees. 
' I put up a peudduni, this morning, iu our room, it is four feet 
long, iiTid tho rod passes througli a sheet of cardboard, on 
which ftie ni.irked tho points of tiie compass, The oHcillations, 
whcu ihii wind blow in gusts, were iu every dirc-otiou, rhang- 
iiig 8uiMoiil_y, and eouielimes had a rotary motion. ^V'hon tlio 
winil was steady, tho oacillationa wore northwest aud southeast. 
With two fircB tho room is cold to night. 

"January 23, 1871. The wind raged all night. Tho.hnnso 
rocked fearfully, towards morning the wind ceafted, and all , 
day it has been nearly calm. Tbe temperature outside — 43 
degrees. Professor II. and myself eat up all night to keep (ho-j 
fires going. The ponihilura gave oscillationa of an inch und a 
half (it times during the night. Temperature to-night at ten ' 
■ o'clock — 40 dogreca; a chaugeahlo cUiuute this. 



"Janimry 31, 1R71. The most glorious ciinnKfi (lii<i winter. 
To Hie cast was a sea of oIouiIb broken imi] iiiocli lower tliiju 
ttBiin.1. The rimtrndhi^ peaks roBeiiiMoil iMkimla, muro Ihrtn 
ever before; -ovtr iHirtlieri! Now llampsliiro and Maino, ntnl 
ftlong t!io C'liiet, tiio clouds were vcrjr dense, but tlieir iiprn^r 
surfttee, a3 the Bun shone aoroaa them, was of linzzhiig Itri^nf- ■ 
nC3S, while 8ingul.ir fnrms of eirnis doudfl ovt-rcaet tlio sky. 
Low in tho west' it was intensely hluelc, and detaehcd niaaaes 
of eloiids fioatwl nlori^ the iiorUiorn horizon. For im hour 
aflor pijiiriso all itieee cloml forms were constnntly ehaiifrtng 
ill coldiir — pnrjite ati'l enni^un, leaden ]mc3 and roBO Ituts, 
almost Mack aud dazzling wliito. 

" February 1, 1871. OIouiIh on the pummit till noon, when it 
suddenly eteured np. Karly in the foroiioon, the wind ^vns 
fully iiO milea per hour, at noon it was iieiirly ealiu, and till 
nine, P, M., not above 20 miles per hoar. At aiue, P. M.,tli« 
thormoinetcr indioatod — 16 degrees. 

"From 8.30,r. Jf., ttj sunset, thorowcre thofinefit cloud dis- 
plays poflciMi'. Kastward, heavy nm!-909 of elonds, in color from 
graytu lui iufenso bludc Westward, detftched cirro-ntriitus, 
pntseiitinjj every shade and colour; nl(>n|;lhe northern Imrizou 
a clear liyht rested ; the west waa burning bright in eiinison, 
Burjile, and gold, while far soiitli, fading out toward the east 
into gray, iLo colour was a delicate rose iint> Below, (o tlio 
west, f:ir as wo could sqe, tUo whole coiinlry wan covwed *itli 
cloud. The icy peaks glow and glUten iu ihc bright puidiifht. 
The transitions of shades and'tinls, the colours^ burning mn 
the radiaut sunset, sur^iasslug any thing wo have Been yet for 
ft Sunset scene, mark this as u day never to he forgotten — as I 
write, it seems like a dreum. 

"1S71, February 2d. All dny tho wind has been hglit, and 
it wns nearly calm this evening till half an hour since, when, 
TrilUout any wamitig, (cxei-pt the falling in the baroinoli^r,) 
the gulo begun, not with ft riiiitig wind, bnt with n, single blant . 
tltat shook the house to ita foundations. * • » Now, iit 
11 oVioek, P. M., the wind b;iH risen to the dignity of R gale. 
Thfe tenipei-ature — 20° out of doora. 

"Friday, February 3d. "VVcU, it did blow last tiight, making 
soDio of the timo snob a racket ont-doora and in-doore too. for 
thatnuitter, thiit sleep wa? out of the i|ucstinn. Tho wind mrnrt' 
'liave been as high as 90 miles per hour during several of tlio 
.fiottTicst gusts. For a ehauge tOMlay, wo get the mut^t scvci-o 




to 

[ ariow rtrtrm of tli« winter bo far. Tli» wind ts iiorthwcBt, tfio 
l]>i}itit t'roitt wlilrh ciur Mt>>mM ftiitl linrriuanua uomt?!. AL »(( 
I timuliuatlintptnpk'mlurchtiuuliijrliur tLuii:6°; it was — ib" tlils 
I monuiiff at 7 oV-look. 

•■ S;iriiril;iy. Fcbrusirv 4th, oVlock, P. M. Tbo wind ming 

ItoiVArtl tii'jriiitig liiis. lii'til iti owa all duv, iit no time I't^'iiig 

Llwlow 75 iiiih'A, iukI tfUica 8.3f1, u'-ts iia il' it iVfta timbitioH-* to 

rntUin tin* flO li.ilt-a jpor Uonr BHunIurd. At 7 i>Vli»:k. A. M., 

I tempiM-uturo — S-"!": fVoin 6 o'do-lc, P. M., to Ui'w liwt olworiTi- 

llion it lifts ^^'-railiiiillv worki-il (iuwn to -—40'^. '^'e Iiftvc not 

1 snOiTfil iroiii tin* cnlil viiiii[>ly bttvaiiso we Imvo ii"t enjmsod 

ourst'tvc'S I" it. Ill tliu iKi.ui Hi no limo \iaA lllft temperalyra 

lit-en lownr Umii 8-1', niiil mowt nl' tlie lime we liave itiana^d 

to kotip it lip tt> uboiit tJU". To do tliis, wu Lave tlio ntovM at 

A ivd iit«at; tha tlipnmimc-ter lianga inociBcUy llvo foot from 

r ilio- etovc; ton foot from the Htovo nt tjio floor, to-day, tUe 

. ttriiiiwniluro wrifl oulv 111", at tlio eame time was lij'^ iu other 

imrts of tbo room. ^IiLinight — really Ihcro ia quite a brcuzo 
ii»l now, Some of tho iu;uatH, from' what wo know of tho 
r inoaeuixid force, muiil bo mlly up to 100 milos per hoar. In 
I fact it ie a first-tihiss hurrlcaiiti. The wind is northwest, itiid 
t a* tlie house is In-niidside to it, tho full forca is felt; at tmiea 
[ ft ftoema H9 if every thing w.i9 going to wrcek. AVe go to the 
I d'tor and look out; it is the most we cnn do ; to etep hvyonil, 
I Willi nolhinj; for a hold fast, one would take pas-sagcs on fhe 
I wings oY thu wind iu the (lirL-etion of I'lickormuii's ravine. 
L Tlowev<.'r uinvillintjly one inijiht go, ench would Ih^ the repull 
T if he ehonid venture nutsidi-, so iiTe*istihle is the foreo uf tho 
llV'iTlil. W'liat Yivried sound tlie wind haa na it dianges, now 
I lowlinjf, Hi-reecljini?, roaring as though the Luiklingwaa siir- 
■ouiided by demoniac Bpirits, bent upon our destruction. AVe 
I shout ueposa the room to hii heard. Now it suddenly hillfi, 
I aiid niofiuitig aud eighiii g jt dies away ; then "quickly gathering 
I strength, it hlowa aa if it wouid hnri the house from the 
■ summit. The timbers creak and groan and the windows 
I rattle; Ibe walla heud inward; and as the wind lots go its hold, 
I rebound witiinjork that atarts tho joints again. The noise ia 
[ like rifle tiring in liily diffbront directions, nt the Bame moment 
I ill the room — a moment ago elosc by me as I sat liero, leaning 
[ S!;.'tiii?t tJie wall, now in the outer room or up aloft and ont- 
■eil. Tlien tht're is llie trembling and groaning of 
•i-thij whole building, wliieh is eimstant. Everything movable 
19 on the move, books drops from the shelves, we pick tbom' 
Kp, replace thom only to do it iigaiu aud agaiD. The tempera- 
ture ia now — 10°. 
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" Sunflay, Pobriiary Ctli. From one fo two o'clock, A. M., tlip 
wind wiia liiglior than Jiinng tlie oarly part of tln^ )iii>:lit. 
SoniL- of tliQ n^usts must have bcoii above ll)0, jiosaiMy UO 
miles ptT Iirmr. The tcmiicst roared and tliuiidurcd. It bivj 
prei.'woly the smnid of tlio oconn wavoe breaking an a rocky 
itlioro, and tbo buildbij^ biiJ tbo mindon of ii ablji Biniddiuff 
befnro ft gal«. At & oV'lock, A M., tb« temperature hau 
fallf^n lo — 50", and tbo bnromvltir stond iit 22.fU0, !illii«bed 
thermoraetiT 62°. Barotiict<.'r wiis lowest ycstoniay at 8 A. ^[■, 
■when itwtw 22.508, and at (iiobcdthormomi-tcr 32". Nuw, 7A. 
M., tlio tbormometttr indiciitys — 25", iind tbo wind baa fullcji to 
70 mib^sperliour. By ncuiiloiil, tln^ spirit, tliermoinoti>r Las not 
yot been roceived. J^ut tiiiit ba:; bei-n the only day wbcn the 
morpuriat instrnmont baa nul been perfoetly reliabb'. The 
vaUiiya aro full of stratna clurnU; L-hargod wifh front aa thoy 
BPO, oecaBioiially sweeping; ovvr the suinmit,-tbcy completely 
cover one in a moment, bair, board and clothing; when the 
&c© is exposed it feels like tbu tmich of hot iron. To lari_>atIio 
this fenaty nir is voiy unploaaaut. A full iubuiution indueus a 
Bcvcro coughing fit. 

" Monday. Fcbrtmry fitb, A. Jr. Tall;;ed over the events of 
the po-st. night lit Ibi: brcakfafit table. * * * Of all the nigbta 
since this party came here, the last oxcoeda every uno. y P. 
M. ;,it haa been a rough day, down in tbo world people would 
say a severe one, bo should we but tor the rocolK'tlitiii of last 
night; our coal bin ia under two feet of snow, and anywhorc 
ia tho room, that snow ia six incbcB deep. The higlnsl tcni- 
pcnittiro i« to-day 12", and tbo lowest now. at 9 o'olnclc. I'. M., 
IB 2", a vcrv acceptable! changi' — wind 50 mi]t:a in llie ti)ro- 
noim. now ^U miles por bour.^s good aa' a. culm. It \t daar, 
and the moonlight is that of the mouulain, seen only ai this or 
higher elovatioua. 

"Tuesday, February 7. A glorioua aunriae; a quite wftmi 
day, and at sunset almost equal to that of the let; ti-iiipera- 
tnre at 2 o'l-lock, P. M,, 02" in the suu; ehango of temperuturo 
since Sunday of 121"." 

These enddon and great variations of temperature in the 
samo larirudc elevation above tbo aea, and identloiil locality, 
in short spaces of time, are strong evidences tluit the tempera- 
ture of our atmoaphero is cxelusivoly to bo utti'ibuted to 
«li!etrical eauses within il, and not to any supposed rays of 
licut emanating from tho eun. 




*'THCB<lay, Fobranry 7tli. I iinvu jriven some time this jiftcr- 
Ooa tti tliii Bhidy L'f clond funniaidua. Diija Jikv tliis Rrif eo 
rare Uiat wo iBi]ir('VO every upimi-tunily Ibr tiivtrtijriitioii. 
Onlvf, tsiivriiiR, Imri'iPani-.s, all clear oil" with a imrtli wind — a 
wirul ^i-iiil(-' and sdft as tho smith iviiiJ of tho hiwcr regions. 
How can lliin he explained? ll is S. H. ^V*. to-nipltt and 2 
milca per hour; a marked conlraat to Sunday morumg.' 

Xet' UK ntlempt an oxjilanation of thia phonomoni.n : "Wlien 
miiswo.t iif t'loH'li*, frcifjlitt'd witli moidture, aiid at ditli-rent 
clCYatidnn, ajiproaoh each r-ther, attracted by tlicir (iiipOHito 
eleclnciliea, heat is evotrcd by their coiyum'tjan. Thewateiy 
vapour conatitating the doutta nndergnea a radical change; 
tliB atniDepbcrio air, which hulds tl;o water in BURpeniiioti, 
abeorbiiig the heat that is evolved by tho etmjunction of the 
Oppceite eieetrlciliesof the clouds in commixture, Is so j^really 
expanded uud rarefied that its niolocnlcs ciin no loutrer sustuili 
tho pftrlieles of water with wbieh they liad been iissociutuil; 
this attenuated nir, thus Jientcd. k-aves the watery iiarlielea, 
and bein^ positively electrified, is attracted liy the uppoaite 
clcctneliy ot'llio Ligiier atmoephcre and naecnds instantly into 
it, while the water being negatively electrified is repelled frura 
tho air above, and begins to fall in sheets, which soon Bepnrato 
into drops, ropolling each other, and carrying to th« earth thp 
electricity in a latent form with winch they were aasociatcd. 
TVhen tho clouds have thus discharged all tlioir water as hail, 
snow or rsiin, to the earth, the atmosplicrc in which ihoy 
floated becomes very dry and clectrieid. The juirth ■wind, 
warmed by the heated air which has escaped from tlic elomls 
when they met, ia attracted to the spacea buforu occupied by 
the oIoikIs iu the direction of the ocean nnd hecomea tho 
ijentle, hulmy air described by these observers, and as dry air 
has iiu electricity alwava opppHcd to that of moist air, tho 
xwrtb wind at Jlount Washington always is attracted to tho 
Allanlic ocean to the south of the mountain, and fitorma thug , 
terminate in that locality with a north wind. 

" Wednesday. Fat.runry 8th. Ten o'clock, P. M. There ia 
evidenlly a srLOW storm .along the eoaat, tljo northern edge, 
within iifty miles of ns. This forenoon wo could seethe storm 
SB it moved eastward. It was cloudy and clear by turns on 
the suiiiniits, that is, the lower current of cloud rested nt timea 
over ns. Tho valleys east were full, and tho upper ntraium 
overcast the entire country as fixr as could bo seen. Wind 
8. S. W., from 20 to 60 miles per hour. Temperature from 




W, lit; 7 o clcok A. M., to 2*)" at 2 P. M. Iiif'-Fcetinsr to v,-iitph 
tlio prof;rcs8 of tli« utortii ntnl to hgo the li»\Viir«iirrunli>f cloud 
driven li_v uri eiislcrl.v «-irn!, nuinuig timlcr tlio biglicr Htrutuni 
whicli <.>i' ciiufco is tuwarU tJio uorthoafit. 

Itut as horo stop to admire the in&iiHo msdom of tlie 
Crcaitur, wh.., usiiij- tho attmelire forues i.f liU t-liotricitiM to 
gatliiT and collect the wiitory ^upourft of ilio atinoi>plK'ri3 into 
d'HidK, disiicrst's tlit'in Iiy tho ropdletit fringes uf thcso eaino 
cU-otrifities iitiJ SL-altLPs iu this way their maiiifoUl watery 
blcii»iti^rM over gr«iitiy increased arcaaof the surfacu nf tho 
earth. 

"Thursday, February Kith. A atorm of snow and rain. It 
ruins hurt!, with thu thcnuomotcr at 2:!", aa it diil Ic-day. itnd 
fluriws with it at 30", as nii^ht ho cxpocted. Why it pilmiild 
rain at 22" is hanl to explain. A\'ind stoadv; siMithwcsC 
tliTou^h the dny; but, at 8.20 P. M., chaii^-d flnddenly to 
iiortliwfc.il iui^nata, flO Ui fSO miles per hour. Fdr-'nt to men- 
tiim last iiijtlit, titat at n.30 P. M. 1 read from tho •Atl.iiitic' 

' in the .fpcn air. Our days arw about 40 minutes long.;r Ihaa 

[ Ihoy aro at tho Bca level." 

Tim warm soutliwest vnnil csjilaius tin ram at 22'*, which 
, wa* iirobiilily the tvinpiraturc outsido of tho column of warm 
I air bruuglit up by Uio Boulhw^et wimL 

"Sunday, Ftihraary 19th. A briglit, BuniiT day, vlear aod 
I coin), yet the toiupcrature waa at no time higher than H'^J'' 
^ "Wheru was the sun's heat ? 

"Tuesday, Fi^hruai-y 2l9t. TThon S. loft this moniiiig tho 
I tlMsmmruetLT read — i", and wijid 20 miles por hour; al ihc 
J Gutf Tank it was so warm hi* had tn lay asido ovL-rcoat and 
I glt>rt»; no wind thoro; tho snow waa melting and the water . 
I nnutag down tho coiitro rail; qaito a coutrnst to iho summit, ' 
I only one mile distant — meteorologically apfuking, he was 300 
[ tawa south of bis mountain home, thoojjh in eight of it. We 
I took a, walk. Fine weather for a diauge. IJoantifu! rloud 
[ Tiewa this al'Icmoon. Light flcci-y ch>udw lloatiug uvcr >rimut 
t Monroe. I>iBsolvcd before reaching Tuckcrman'sruviuo. Tlicy 
|paaa«d botwocn U9 and the sun, sliowing tho priaiiLitic uiilors ; 
ftUen Wi Ihey rolled eastward, gradually tided out and changed 
1 19 & cold gray. The transitions of liglit and fthu<]u wvre iucx- 
1 proMlbly beautiful, enougSi to give sonsa^ions of pleasnri) to 
|tiHi dolictit uboervcr, aud drive an artist crasy with delight, j 




Tho Itiiil'Iiufrs aro ofwofl in ico luid froet worlc of moBt clo;;nnt 
forniH, roBiimbliug rocks, flowers, .Ii-avoa, sliuUa ami tiiu winga 
of birds, 

9 

" ri^tirnarr 24th. From 9 o'clock A. M. to 8 P. M. the tem- 
pomtiiro raficd bnt a degree or two from 87" ; tbc txiromotcr 
Btistuiy. ' 

"ri-Lnmrr STiIl Tills lituc wc are favoared with ft ram 
vtorni, jiotiriiig ivliMi il waa ealin, uml in tlnviiiff nliwts alr^T 
tins wind roae to 84 milea [ler Iiour. At 9 A. V. it cliaiigud 
if fliiiiw. nrid tlteii, \>j tnnif^, ruin fur a iiiMiiniit, tlifri (juicldy 
clian^iut; lo snow, nud audduniy rain ayaiu; iiiit llic Biiow 
ol)taiii<;d the maatory. 

" l\>Um(iry 28. It i-loured off oiirly in the murning. AVi iid 
from 50 t'j 70 miles per luiur. Thu mean toiiipeniturc, /-ito. , 

" March 3. A storm Heoraod to lie brewing last nifflit ut a 
late hour, unci early it camo, a heavy rain storm. Townrds 
noon tho mnfl rose, and at ono P. AI., ithtow [Hi miles pL>r 
hour. How the wind roared in the fluo ! II«w tho house 
ehoiik! Had to sliout across tbo nvmi to hi? hfard, It wm 
grand, however, i'rom 4 o'clot'lc P. JI, the wind aljatcd. 

" Miiri^h 23. At fl 1'. M., Bnowsqimlls to the northciiPt, and 
iho c.louda gnulually Bcttling in the valtcya. ■ * * * Jjy' 
2 I', M. tlio mountain wii^ in the clouds. Thoy were at a 
higher elevation thau has goncndly been ihe case — cirru 
Btratus; color gray; uniform in di'nsity nearly over the entirO 
field of view. * * * * Evidently tho lower cuvrentwas 
from the cast, while the wind on llio summit was west norlh- 
weat. • • * * 'jliQ clouds passed over Mount Adams, 
and later over the dividing lidge, between Mounts AVashington 
and C'hiy. They seemed to eurve, as thuy pa.'^sed over these 
moutila'iu tops, na though the upper currents of air conformed 
to tiicir irn-gvi]?ritioa of aurliicc." [The mountains and tho 
cloiida liMviiig the aamc eluetricitiea, wliieh repelled each 
other. — The Author.'] 

" AVTicn there are two strata of clouds, they unite before the 
Biiow or rain falls, aa a rule, though to-day the ennw fell an . 
hour previoua to the clouds settling on tho mountains. 

"April 1. To-day, 64 degrees in tho Bun, at 11 A, M. 
Afterwardc cooler — 15 degrees at 9 P. M. * * * * A 
northeast win'l to-night, Bcldom from that quarter. 



"Afiril 3. * ♦ • • Saelj is tlio aUnosplipre licpft, tliiil 
altliniijjli tlio thGmioracter, in tlio flUatto, ni!irUt!(l27 dl^Jfrl;,tt«, I 
TTOru uuUhop bat nor coat, ami yet was warm eiiuuglj. 

"April 4. AH tho forenonn, till one 1". M., (ht; Summit 
M.-M ill !t ili'tiso cloini: Kuchlc'iily it lll'lod, uiii! tli<-u wy 1j;u1 
the ino<t jror^ooiis display of clond-sireTics wo have y.it, wil- 
nc*»'Si-il. Kaslwapil, mtissna of ciuiiiiH restfl ovor tlic vuIIi'Vn 
naJ tln> uiountaiiiH. Why not call thum iiiounlaimi nf cktliiJh? 
Cex-tahily. They rose far ahova oup lovel, six tbcuiHaml ur 
I perhap* oi,i,'lit lliimBiiiKl fc-cl IiI^Ikt than this peak. They eoii- 
formcd lo tliu heifrhtfl over wliidi thuy lay, and Bcmin-d to 
envelop odicr mountains, nearly ae lofty us thi-ir uppc-r limits. 
TIio illusinri was perfi.'i.'-l, .'iiij Slount Washington in compari- 
eon, ivflrt a diniinu(iv<; Hpur, or oallying I'-mh of this great 
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knoT nctliinff of Sprinf;. Truly it is morw liUo Winlup tlmn 
Bome of tlio time in Miirdi. TImii iliore was no enow. Kyw, 
OTerywliere there arb snow and ice. 

"Ajiril 6. A clear sunrlso — cold — thennonieter only 8 

1 dcgrocM. tlio wind 20 miles per hour, and the mornins view, 

I ChaJt ol' Dijcemliur. Though elear, tho Bun gavo liMle heat — a 

I«ilc ivhite light; the ekf a light l>iu«, and so clear, that it 

seemed altnost as thougli wo eouhi mou huyond Ua hoondft, or 

I tlirough it into tiiu region*) of «puuo. 

"April IT). Tho ndc holds good; no two days aliho on 

I Mount Washington. Ten honra welmd s['leiiilid doud-eiFwU 

[ in even- dirijcliou; euniiili iiorlh, in evrry form hi^Jinlifid aiwi 

. fimtastK, and eolor^s u» though noma radiant ungol had thrown 

Mado hU robtt of light. 

"April 28. To show tlio changca in temperature hero, in u 
' few fci't of iiltitudt;, I note my trips down, to-dav, and up na 

•woll. Left the fioiiso at 4.Ht> l". M.; wind SO mi'lf-H an h'iur; 
, .at the Lizzie Bourne monnment, 4U luilen; at the liulf IIonHC 

tlllllM atid below, GO miles, tliua roveraiiig the order of ihingn 
I in rffgard lo wind. Tiicnnometer on the summit "8"; frxsl- 
( work foniniig sono ili^Liuieo below the niomiment. At tho 
lOulf Taiih.wh.ii Tho sim e.-imo out, as it did Kcverul timL^iho 
[ ioa on my cap would thaw couiplotily ; then, whily the eloud 
Kwaa pacwing, icirloa two ineiiea iti length would fomi on the 
I VUor. It was diirieuH to work or oven Bland against tin? wind 
I belov the Galf House ruiuj. lieturning, tho wiud was not Kt 




"M»yl. MnyBftv, «ii<i ^ill it is wintor; ewry iispoct i» 
Itiat of mill-win lor. ^rhv spmignrtar the (>Iiscn-aloi-y n-mains 
frnzoQ wilitl, ami no wo daily melt ice far use, ami yet t\o\vn 
tliu miittiilttiii u, \n\\t' iiiili' tJioi-e ia seldom a day wUdu tLe 
tttroauiH are not ruimiiiff. 

"Mny4. .Vriorliftt-tongli.snow-storm; * * * wind got 
uji to 48 inilcH per liour and ttiiupcrature down to 21^. 

"MuyS. Tlio 6torm — smiwinjj in sucli ji wiiitrv way Inst 
niciit — tumod to ruin tinviinl initriiiiijj, and liiis bcun niiiiiug 
alfduy. • • • Tlie wind T\'as -ivcst here — iMt hi^livi- iliaa 
Jive miles per liour — vet in tiio vatleya it mtiBt have liiien much 
fclrungiT, jiiilj,'iiig l»y this vc-lncity of tho clouda; teaiUcs, W6 
coqld licar distinctly Us idiiioat roar. 

" Moiidivy, May 6. Tliia mornino; clear, calm and ivwm. 
TLc tlitfririumotcr, at 8 o'clnfk A. M., indicated MJ" in the 
flun; warmest morning tliid Bjiriag. 

"May 7. Tho Laroniclcr foil SO-lOOths iVom hist ni.yht at 9 
o'clock to thiauiornin;^ iitToVlodc Wind risinj^at 3 oVlook 
A. M.; f-'Ochod its highest vcK.c-ily, 67 miles jicr hour, at 2 
o'clock V. M. — ^liighcst recorded tor some time, (juiie strongly 
reminding ns of the winti-r months. Snowing all day. * * * 
At 5 o'clock P. M. the oIoikI parsed off and wc could see that 
Hot the mountuiud alone, hut tho lower comilrv as well was 

* Buow-buund.' At I'.JO P. M. snowinir again. IVmpcrature, 
2 o'clock I'. M., 21"^ — liiglmst for tho day— nud 1^= at \f 
o'clock P. M. 

*' May 8. "We did liava a rough night; called ttic wind 80 
tuilca per hour at midnight. Tcniporuturc iit 7 A. M., 15°. 

" May 9. Mountain peaks white as winter, hut tho vnlloys 
are hare. The frost work lias seldom hccu more beanliflil. 
^{.ensured some feathers to-day, on a tall pole, at the Tip-Top 
iXouse; foHitd them 3(.> iuehes in lentrth, and on a rock south 
of the houso 49 iuchca in length and 15 inches hroad. 

"May nth. A winlryekyand winter scenery this morning. 
The sky a jiale hluc and the sunshine that of Decemher. * * 

* • Temperature 20° at 7 o'clock A. M. 

"51jiyl4lh. Tho wind was high as 80 miles per hour, if not 
higher, during the night. All day, as usual, it haa ImcTi eloudy 
and troBt work forming. Temperature at 7 A. M. was 11°, 
and highest for the dayat 9 P. M., 21"; at no time tho wind 



lower lliflii Jft mtlcB nor Imiir. Mr. 71. left nt 9 A. M. in tlie 
faw of II 4H-iiiilo piki niitl tliu tciriiiei-aturo only 14". J am 
Mtxi^u^ I'nr lii? fiafuty, awl fhall l>o till 8. ruturmi. 



"TIk* winter's woik is doin.-. Stunun of uiii>iirallck'(l«ererity, 

ivlion, for iliivrt in ancoosMimi, llii> suniinit \va» .cuvnlopoil la 
cIuiuJr, mill (lie liiirriratio.s la.-^tcd Inncur ami woru itn to vio- 
lent limn any yi-t rtJcoi'thnl in tlu' I'liiUil Stat.'o, tugctluT wilb ■ 
very low i.cni]R'raturoN, liavii ln'i'ii a piirt cif mjr (.■xiH'i'i('»i.'<:8. 
Just 8iu-li an cxperiencQ haa stUlnin liffure Ikhh llns lot fif 
liunian lit>iii^s. ■» • • Ami imre liua brcn llio gcind fnr- 
tuno to witniiBS some of tlio nioeit magiiificout wiulor »t:«nery 
n]ion wliiili nidrtal oyca ever |■L■l^lctl, scenery of tniliBcenilciit 
grandvur and v'ivkb auqtassingly buuutiful. 

"Tlicro wore days wlion the shifting views nf t^ach hnar fnr- 

niohfd iif^v wonders and new licautius, in llio pluv of tinnlij^lit 

nnd tihanErinp ckrud-fonns, i.'vi-ry limir a picturt' in itaidf and 

pt>rfo(;t ill di-'tnilH. SiinHcts. ton. wlicn an ot-oan of dond Bur- 

roundi!d this island-Ukc eunnjiit, tlio only om; of al! the inaiir 

j liigh pcakM visiblo nbovc the oload billwws, «li cIko oC tartii 

I liiaden from sight; there were tinici* wlion tliis acriiil sea was 

I Imrmtnliod eilvtr, Bniootli and calm, and timed whou itw tossing' 

I vovcB wvr« ti[p]tod with crimson and |rr>lilen fire. ♦ » » • 

I Gone arc the Innij days and hm-jor nightii, when tho nt'n'09 

I firiledlo tomfortiihly warm the lillli! r()om, fhon^'h wo kept 

' tbcra at ft red ticat, and when tho l,hi>mioniotor indicated 05° 

, llOflr the stove and 4" at the floor ten feet distant." 

W* hitvo preBontcd thcso I'.ttriu-Js from the puhlishcd ohseiv- 
. atiuDfi of thb gcntlomi'ti who irassi-d thw winter of the yuara 
1870-1871 on Momit, \Vu:<liiii,i:i--i. l^' show Hip Buddi-ii and 

rit variulionH of t<^in]»rahiri> liial oi'cnrrcd on the inoimtain 
day a« well a* by nij;hl, and that iIu!HO varialicn*' could 
not have reHiiItitd from solar radiaticuia of heat, as HoiiKlimcs 
when the iitnionphfiro waH the I'learost and freest from vapour, 
011(1 when tho sun was Hh'ning with the greatest hrilliani'y, 
the tenipcrattirc on the mnnntain was lower thanwhi'ii lln-co 
conditiorirt of tho aun and atmnsphoro did not exist, and 
ftirlher, when the sun had paaeed tho vernal ecjuiiinx, ami 
VTM approaehinp tho snmmer solstice, tho tomperniiiro on the 
mountain, and the condition of its ntinosphurp, continued rtill 
to lie wintry, unatl'ceted hy tho change lit tho i»Oflition of tliu 
WW^relativi-'ly to tho anglfs of iucidLueo of its rays. 

"Wlicn wo consider tho nllitudo of Mount "W'ashiiigfonj J 
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anrwaraucoft liavo Viccn ilcaufiljod : Sninr promiaoucCd iluriii]; 
ficupa«s, rod pi'oui l)ui-t>uc'us, red oloudii, i-cu llamo^, &a. 

One abecrvor saye: f Theyibrm around tho Bolar plithe ft 
d«nticutatcd and eontiimmis sorioa of iirtijcctiona of very 
curioux !i|)pL>aranci_-.'" Another observer siiys: "The [iromi- 
noiieea wpre seen very dUthictly, their cohnir wii3 thiil of red 
etirui, eliglitly tinU'd with violet. Tliey nil appeared to bo 
adherent hy their hiiaes, inid iiouc uf them fl<iafed detached at 
a eertuin distaueo from the uiooji aa was observed in thti jeaw 
18il mill ISGl. 

*' The ici]lci"iviug fiiefe may bo considered tolerably certain i 
*' ]. The promhieiices (or protuberancca) belong decidedly to 
I the sail. 

"2.' Tho prnminonpca aro of a gasooua nntiiro, thnt is, ib(^ 
I awdniposedof an incaiidesecnt gue, [iriiicipally Iiydroj^nn jjas, 
1 tint tliey ediitniii dtxibtleaf^ other siibslHueeB, perbnps sglj- 
[ 8tan'."C» that are unknown t'li tho surface of imr earth, ii( least 
I Buoli wuuM ;iij[ie;ir to be proved liy the exlstenee of a hrillinnt 
I line ill the speetrum, near to Ihi' yellow line of Hodiniti, but 
I not eoineiding with the hilter, and, moreover, most eiiiiiius to 
I rotate, it does nut coincide with any dark ray of the aolar 
I flpoctrum. 

"S. The matter which forme the prominencoa is cf very 
l^r&at extent, whether it spreads over the entire pbiilof^plicro 
Inr not ; it. fonns a continuous layer, the thiekuoss of wLieb ia 
f estimated by Mr, Luoyer. at som'e 5,000 miles on an avfTafic, 

' and tho proniitienees ;ip]iL>iir to he oidy portions of thi^i layer 
projocteil to a certain distitriee from it, snmetiriicM di'tached 
from it and Hontiiif; ulinvf it. One i>f the great tinmiineneos 

I roprceented upwards ot 100,000 mitea in vertical htiighl above 

r the photoephcre. 

"4. These stupendoue accumulation!* of iiieandesoent gfls 
' tmdergo, iu very short iiilervuls of lime, very gnat •Imng^'s 
I ill their f^irm and size, which indicate that tlie hiyei-a nf 
j gi^eouB matter of which they furm part are iu a slat'/ of con- 
I sUvut ugitiition, tho cause of which is unkninvn, pi;rhiipM it ia' 
r tb« same that gives riite to the spots and iaeula:. 

'*Tt ia extremely probable that the tho entire globe of the 
Q has a very high temperature tiiroughout its }u;i»^ — ^;i tem- 
I penituro which surpasses the mcUing (or boiling) points ot 
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[ Is it t<^'0 mncli to imngiiiP, (liorofore, tlmt 'if 'an olisenvr cnuKT 
I bo plai'itj within ti^L'scoiiit! rjuig(! liL-yutid cmr nuiiDgiiljere, 
Ijie inij>;lit sfic in tmr attiiospliur*; an exact iiiiitaliciii, iij'oii a 
liedueed st-ale liowcver, of wliutuvcr lina buiTi oxhiNitei] liy iho 
Isan, as rlio disc of nur planet would tlicti dispijy a reflection 
r of thtf Jlliiminntion of the wliule stdliir wurM? And -wliat 

more duos tJio buu do? Ho roooivcs tlie ligitt of thu whole 
I Btollar lUid planetary world, and reflects it agnin tlirmitrh 

space, ilius pruieiitiiig to 0116 m-b, or set of orliw, llio light tid 
' 1ms rcocivt'il from otliers, until thrt'Dghout thu grnat expanse, 

light is til ilitst'd uven^vhcrL' toehiucin tliofirmameittof htaveti, 
I and give light upon'ilic canU. 

"We liiivc Iiad exhibited in this citj-, (riiiladclplna.l ti fow 

■'VdOks sin<^u, Ijy a dislinguishcU artist, an oil painliiig of 

|'*'-Pike'B Ptalc," one of tlio grandest niountiiins *^f thy KocliT 

Uouiitaiu range. Its height is 14,216 feel uhovu ihe eea level, 

i on its very summit is a signal station and oliserviitory of 

I Uriitod States, erected in tho year 1873. Its Buniinit is 

I oovered with snow to a de^ct-nt of perhaps a thousand feet. 

iTbe paiutin,t(, which represents a sunset eeeiie, pnrtrnya tho 

lUnow-covcred summit, illuminated all over hy a hrilliant red 

, resemhiiiig red coral, and creating at firht eight the im. 

aiion of u mDUutaiu on firo. Tho roaenihlance to tho rod 

■viuberanocs around tho sun, during eelipscs, as depicted in , 

tihntographK takeu hy tho ohscrvcra, is most Btrihiug. Thia 

!orilliaut red eoral colour porvatles the whole eurfufo of tho 

■ (nimmit of the mountain that is covered with etiOw, imd which 
f is Been through tli<j red colour. Here we have un esuct restfra- 
lUtuieO of one of tho appcanmce-H of the sun,' as displayed 
IdariDg an oclipso, and yet there ia no ineaudesi-iTit gas 
|«OTftnrig"Piki.''s I'euk" to produce this colour. On (he con- 
ItTOi;)', ilio atmosphere around and above the motintain is 
Fviotr^', witlr a, taniporature below freezing point '"& pede 
WtBereulem!" May wo not infir^r from thia illustration that there 
lis UQ incandescent gas about the snn, and that tho varied tints 
I Kud colours, however brilliiUit, and however rcscuibline Mhat 

e anppOKe lo he incandescent metallic vapours, arc really only 
r manifestations of light in its protean displays, as iitfiu and 
( evanescent as we eee it in our autumnal suuiieta. 

"Sov let us for a moment imagine that by tlie interposition 

■ of ths moon between the sun and the earth, each Butfera an 
I <cUpBfl from the other. Lot ns euppoae that the eaow-clad 
llOOiiDtaJDa of our planet are bathed in fiunhght, and that tho 




^^^Uin^lt cnloiipg ilorlvcd from that ROtiroo, diniiiiitif; wUTi tlic 
Riifflufl orincridciu't! tuul pfillectiuTi, witli wliidi tlioy eiK-umpasa 
Iiiosa snow-t'lnd peftUs, liocomo diwplavt^d buynml tlio jiwrijinery 
of tlio moon, whicli has cfmooaletl ftliiiiji' jart of the body of 
tho c'urth. Niiw, if on ohsiTvor could be placed benvuou tbo 
nuion and the Biin, nt tlie pi-riodof siu'h an oclipseof the oarth, 
vmild he nut witiicHs (llHplavrt of li{.-lit and colour, prL'jilly rq- 
Bi'inliling. if not idoiiliL-al, w'th thoBiJ wliich would he S'.'CQ by 
anolhtir ohticrvcr ]j|[tcL*d hutwocn tho moon and the eartli, ii3 
he rugiirdcd tha appcuniricca about tlio sun ? ATlmt then 
Wotdil bfctunc of tlio tcrriliu huat of tho sun uud Us iucundcs- 

COIlt f^ItSUrJ ? 

"Ill tho hi/pothcsis of Jindulations, instead of supposinff tbfl 
tnuiHiiort of a nmforial aircnt to great distances, it is hrld tliat 
tlio vibrattima of luminous bodies are commnnieatvd to tho 
atoms of an al]-]iervfuling cUicrcat Jimd. Those vibpalionn, 
propftgatt^d llirougli this jluid. reach the organ of vision, whicb 
in tinio trausmits them to the optiii norvo. In tlda lipotbo- 
sis, the natiipo and ti-aiiainisaion of light would be anulag^ua 
to tho nature and tpansmiaaion of sound, light being produced 
by atomic, and sound by molecular vibrations," This ide# 
coiifiuos tho action of light to animal vision. 

In these cases tbero is no analogy, for soiind bns a 7017 
limited range of action, with comparatively small velocity, and 
is only of value to living beings. While light baa ficarcely a 
limit as to distance in punetration, and a velocity inconceivably 
great, and is indispensable to planetary exiatcncc. 

Two persons bold a table-doth, twenty-five feet long, by its 
two ends, loosely in their hands — the actual distance between 
those persons in a stniight lino is twenty feet — one of fbesft 
persons raises his arms, and, by a strong impulse, shakes tba 
doth, while tbo other cud is hold by the other person firmly, 
a wave of the cloth la formed, and runs through itn entire 
length, at tho extremity of which it is lost. This is called 
nnoulatlon, or wave-making. The cloth rises and falls in tha 
wave, which runs through twenty-five feet, its whole length. 
The distance traveled by the wave is twenty-five feet, being 
five feet more than the distance between the two persona 
holding the tablc-clotb. Should tho table-cloth be stretohed 
to its full length, no wave could bo produced. 

Now, let us apply this example to tho sun and the earth, 
Tho luminous ether, as the intervening space between these 



two orba U called, :a nniotv-two millioTia of miles in longth ; 
and, to admit, of its tnidulation, must l>o very looso in its con- 
Bistency. Wo mny safely infor thatsncli undiilariona aa would 
Ifi! required for tbc Iransmisaimi of liglit from the sun to the 
ciirth, would incroaao tho actual diataiico traveled by t!ic lij^lifc 
in Its nndiitulions fully ten millions of miles, innUin^ Iha 
travtded spat'c between tho sun and earth to bo one hundred 
and two millions of miles instead of ni»uty-two miiliona of 
miles, the measured distance. Now, tlie ffroiitost velocity 
linomi is that of light* which is 186,000 miles pur second. 
Wo do no injiistice to Divine Wisdom whun wo eiipfioso that 
tUis extreme velocity has been impurti-d to light, in uriior that 
it slioiild paws through space without interruption, and that it 
should reach its destination in thu shortest possible space of 
time — in otiier woi'ds, th.it it should go directly to its object in 
right linos, without any deviation, up or down, or laterally, 
which wonM only retard its progress. Ilonce wo reject entirely 
tbe unduhitory theorj' of light, as enunciated at the present 
, time. If the laws of lij*!it are not comprehended by scientintB, 
it farnisheii no exen&u Jor resort to absuTdities lu tho eft'^rt to 
explain them. While light, in traversing intur-stullar and 
intcp-planetary spaeea, ia thought to ho coulincd to rectilinear 
directions, there ia nothing ineompatihlo with this idea when 
it is brought within the influences of our atraosplioro, by which 
I ila refrangibility, its retleetion, its polarisiilion. and its power 
' tj develop eleetricity, ra.'igtiotisni, and heat are manifested, 
and its more speeily ditl'iision throui|;li our atraospliere, by 
these diaturbinj; influences, may fucnibh a reason for its attri- 
hnttfs here, which would have no application in its passage 
Uipough inter-stoUar or intcr-plauetary epaces, 

"Ltgbt diminiahea iu force or intensity in proportion as it 
recedes from its source. This diminution is in dtrect ratio lo 
the square of the distance. Thus, the ([uantitiea of light at dis- 
tanees 2, 3, 4, etc., will be 4, [t, 111, etc., times loss tlian at dis- 
tance 1. Light requires eight minutes thirteen seconds to 
arrive from tJio sun to the earth. It travels llj miles in iJ„ of 
» second, or 18G,000 mites per second. It travels always ia a 
clmight lino. v 

"Light added to liglit, by interference, produces darkness. 
Tlio Biovisuient of such rays neutralize each other, and tho 
I light ccaaea to cast any lustre. 

"Of the thousand raya of variegated shade andrefrangihility 



'Exccfitlng tliat of plcctricity. fvlilcli la ^i 



•0 miles per second. 



■wliiuh coriiprtiec eolmiHt^s^ (nr »i"liito) light, tlio«o only'noiitroIIzC 
caiih otliiT ivliich jjussi-^s cit-ordiimlo culotip nrid ratritng'iliiiiry. 
ThoB a tM tay caiiiiot obliterate a greeti rny. Two wliito 
liffhta oro98 eaon otlier af a given itoiiiT, ami oiio time the red 
ray alimo will disappear, and tlio point nf intersectiou will 
become green — grean being white minua red." 

Lot us sec wliiit can bo iiiiulc of the friiemcntary knowledge 
of ll^'hl that wo h)iv« 8.1 fur iiltiiined. The white light of Ihu 
Buu IS composed of seven primary rays, all ditt'ering in eohmr 
from viieli olher. The first anulysls of this while BUidigbt was 
displayed to niniikind in the rainbow, whoso tnngiiificent 
Leaiity waa adniircd with stupid wonder, without the faintest 
conception on tlio part of tliu beholder of what it ineiint. 
After a lapao of atjcs of time, Sir Isaac Newton, with a glaaa 
prism, Bepanitfd the rays of a sunbeam, and developed tho 
primary colours which, in their association, had formed tlie 
white h.tilit nf the sun. He reunited these primary rnys, nnd 
fliua, hy synthesis a» well as analysis, he proved thu comijoaito 
charueter of sunlight. 

Now, astronomers have shown tliat tho planets and asteroids 
of our phmetary system each emit a colour peculiar to itself: 
Mercury, apalo rosy] iirht; Mars, a reddishtint; Venua, asilvery- 
ivhite colour, with oi'ciiHTonal sli-eaks of pale blue light; Jupiter 
gives out a pale yellow Siaht ; Saturn, a pale hliiish tint, while 
Us rings are gorgeous with a white, silvery colour; the Mooa 
Gives oul a yellowish hue; Pallas alunea with a yellowish light; 
Juno is a reddish star ; Vceta has a ruddy tinge, eonielimos of 
a pale yellowi'sh Imo; tho Ji^arth emits a red colour, 
"Another remarkable feature of these star eystems, and per- 
haps the most brilliimt and iiitriniii<MlIy beautiful phenomenon 
of flBtronomy,is there^ph'ndeiit and gemlike variety of coloura 
by which tlie binary, ternary and otlier innlfiple eystema are 
characterized. Here all the colours and intermcdlato tints of 
tho spectram are to lie intt wiih, manifested with the riehcst 
intensity and the most vivid and distiuetive strength and 
fulness ef hue. Thus in 7-, Andromeda, we have a ternary 
combination, the brighter star being a rich and full oranga,' 
and the two fainter stars green. In it, CaasiopeiED, we have & 
"bright blue and a sea green star, ^, Oygni, is a pair of stara, 
yellow and Bapjihire. a, Cell, ia a very fijie oraugo star with & 
blue companion. * * * 

" In a celebrated cluster of stars, near x of the Southern Cross, 
there are about one hundred Fmall stara of ditJerent colours, 
trom the various reds to all the tiuta of green, blue and bluiahr 
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green, eo cr(Twde<l together, that they appear in the larser 
telpsPo[jea lifco a pirwo of Tiiaj^niticeiit cplostial jcvri-lrv. etude J 
and flashing in the in"Bt Bujwrit epU'iidonrwith ilie ricLi-st and 
most hrilliiint pciii-Ii^ht." • Thusa cohiurs tire primary. 
"What becomes of all tlicso yirinuiiy riiyfl of lijjht imh'sg they 
nre ustid to (■ompoec tttc wliitu li,i;ht of uur sun, ami of iiH Iho 
fixi'd stars or etuis t'uit illiiniiniitt- tliu firnifiTiicnt ? WliatcTer 
8iinli,:jht. thvTi'fcn-. hiis fiillun upon thffiG plaiu-ta haa hc.ai dc- 
iioniposcd; six out of ilu- wi'vi-ti priimiry rtiya thereof linvo been 
absorbed for IIir liseof 11io jilaiir-t, amt tlioroniaiuhii^ [imuary 
has been emitted liy the pliuu't, and sc-nt to tlie Bun tQ 
aaaociate in bis photosphere with (liu diU'oreiit ]iriiii!iry rnya 
Sent to him from other planots, to form anew the vrliite buu- 
ligbt, whieb by him is to be diii'usod throughout iho planetary 
find Bt^Iliir world. 

Now we must not suppose that tlio orhs comjiosin^ onr 
diminutive solar eystt'iit hnvo furnished, or can fiiniii-h, to tlie" 
snn a euIRcient <|uantity of their rt'cpeetive primary raya (i( 
light to Piipply that hiininary with the amount of elementary 
light wliieh it is his fiim-tiiin to eombiiie and to Itirnish to tiiu 
universe. "We must reutetnber tlmt, from the great deplhs of 
tile infiiiitij espanso, ehimeiihiry light comes up from erery 
star, nebuhi, or niettior, seeking ila compjementary element in 
the ph'itoKphere of the sun, there to be asisocinted as white 
light, and thence to be reileeted from the gray covering of thtf 
surk, as a mirror, to all the orbs of creation. This cii'i'ulation 
of light, tliis absorption hy the stars and planets of bui^Ii oftba 
primary rays of liglit as tbev need for tlieif own support, and 
the emission, severally, of tlieir own peculiar rays, to be reas- 
seinblud agaiu in tlm various I'liotodpheres of tJio iuliaitti 
namber of suna 'tbut stud the finnamcnt, and to by again dif. 
■ ftlsed, according to the plan of creation, in'endluss suecossion, 
prosunt im image nf IJje wisdom, the benetieenecanJ jioworof 
Ibii Creator, that tills tlie mind with awe, and teacljes lujin the 
Utter iiisigniiiranou ufhis being. 

Onr sun is simply a huge reflector of liD;ht. The gray 
covering of his nueleus or Imdy is represent eel in our mirrora 
bv Ibe metallic covering ■which %ve place on tlio haeks of onr 
glasses. Ther-e transparent gluKflfs we tyjiified by the trans- 
IU<:cnt pboluisphero of tliu eun, and the associated primary 
mv» of liglit from every luminous object iii the univursc, 
mmgling together, and reflected from this gray covering of 
the sun, lUniisli the white eniilight tliat illnmmatcs the world. 



Heat dcHtroj-s^nivilulion. Evon our ristronomcre, in asfiert- 
ing that Iho lumiiiinis miittfr in tUo i»liot<'«l)ln'rti nCthe bdu \a 
$hovrR hy the BpcotroifwipC to bo uouipoiiv<I lurj^'ly of iaian- 
dvtiL-i.int iiiutiilllc gust^o, t)je buKC-ti of vvliu^li ai'u aaiong tiie 
hcnvifst iTiutlcr in the onist of cmr enrlli, rommll the incoo- 
aialoiicy of Biii'iiuc'iii^ timt tJn'W" hoai'y iriiriuidfsi'i;nt iiiclallic 
vnpiHirrt or gasoi* iire stipiinrlwl b_v n iiliotoBpliore of muffh 
groiiter Bpnnino gravity, aw wi'll tw rletisitv, lliiui those lieavy 
fpiscs thaiisolvoa; othonvise these luetalVi'; ga«<.'8 could not 
float in the photoFphore. Somo nt" tljese aetronoinorB go an far 
U8 to euppoHO tliat tlio boily or nncleua of tho snti Itself is 
gaHPKUR, and that thu density of the bud ia Tutitih Iisss than 
the densities of the ineiiiidcscoiit metallic vaijours whidi tlioy 
Btlppoee to float in ita plmtosphoro. Now, if thr-se incundvswnt 
jaetnllio ttascs are. lieavirr tlian the mnturiiil composins the 
sail itself, it is ol'^ar tliat tiio jrrnvitatioa, iiceordin^ to N(;wton, 
of these hoavy niot;illic iiieandesornt vapours is not towards the 
centre of the ami; and if not to Iiim, wuere do tlioy gravitate? 
We know what the speciiit- ffravities or deiiaitios of many of 
the metals on Ihe enrfaee of the earth are, whose incandeiicent 
vapours, aa revealed by the apoctoscnpe, are supposed to exist 
in the photosphere of the sun, and astronomers have calculated 
that the attraction of gravitation to the buu in its photoBphore 
would 1)0 tw«nty-eight tiiacB as great as tlio gravitation m tho 
eurth'a atmospheru to tho earth of bodius of similar wciglit. 

If, therefore, we suppose that these metallic incandesoent 
vapours in the sun's photosphere to ho twenty-eight times 
heavier than they would he in the eaith's atmosphere; and if 
tlicy nuver fall to the body-«f the snn, it nuiBt follow that 
what ia called f;ravitatioii in the photosijhcre of the sun can- 
not exist, and thu whole ihooTy of Newton, nf centripetiU and 
centrifugal forces, hfts no aahetaiitial existence, "We know 
that in our own planet heat destroys gravitation, as the vol- 
canic action ill the interior of the earlh, upheaving islands, 
mountain ranges, and oven contincnta, abundantly proves 

Tho mean density of the earth is about five times greater 
than that of water — actually 5.4i times. Water, therefore, 
rests on the surface of the earth — ponotrates its crust till it 
encounters tho heat radiated from the inferior of the earth, 
where ita further descent below tho surface is arrested, then it 
is converted into steam by the heat it has absorbed, and it is 
driven upwards into the atmosphere, heaving np the rao'st,^ 
solid and heavy materials of the cruat of tlio earth, that li^i 
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aftovo the direction it may tike. Tlila oxpansion of wafer 
iiit.i> ritiiam hv hoat ia the crust of tlio curtli, [jroiiuuod by tho 
repelli'ut ufUnity nf the hoiuogciiedus oloctricity nsxaciatcd 
with it, ia one of the forces of volcanic actinri, which arc cou- 
tinnally chancinjf the forma of the ontcr surlaoo of the (.-urth'a 
crust. Tliu density or spociiic gnu*iiy of the eim 13 0.*25I3<] 
(or nearly one-fourth of that of tho earth). In other words, 
taken in e<iual volumes, tho ■weight of the matter wliicli coro- 
postze the sun ia Bcurcdy moro than ono-fonrth of tha weight 
'Vriiich composes our globe. Conipnretl to water, the dontti^ 
of tbii 8an 13 1.367; tluit of water being 1. 

Ko\T, if what our astronomora tdl ua of the inconceivably 
high toniperalure of thi? sun he trui>, there can he no gravita- 
tion towarda its centre from its [lUotospIiore, itachromi>gphere, 
or anv of ila pos§ihIo onvclopus, the hciit txpaudiiig, mrL-fying 
awl driving off all such inatcriiil Hubatautes. llcat disintfg- 
tatos Boliila, scparatca their muleeulL's, (leatroyB their tlonsitics, 
ftQd coiisefjuently ia opposed to gnivilation, which ia the 
idiraclion of donsitina. Alas I fur poor Sir leaac Newton and 
Ilifi'SCnuid theory of ecntripetul and centrifugal forces 1 A ray 
of light passing through a iuutoW ehiuk, and through a glusa 
prieiii, lias done the busioeaa. Thii incaudeaceui mciallie 
gusos and llie irutiKccnilent lutenae hoat of the aiin which ha* 
vaiiourized tbcso mt'liils (tho eupposeil discovery liy t!ie narrow 
flllinlv and the jirisin), have demolished Newtou and his crnitic 
iaucies. Sie transit yioria munUH 

Aocnriling to Professor Tyndall, "gravitation oonsiats of an 
ftttraction of every particle of mutter lor every other particle — 
pIlwotH anil moona are siippoacd to be held in their orhitu by 
tlria nttractiou." 

•' The earth is auppoacd to attract to its centre all tho bodies 
Upon its surface by wliat Newton termed centripetal force, and 
When one of them foils, it ia ahvaj's towards the earth's centre. 
This force is eaid to be rcijident iu ali thts bodies of nature. 
It ext'rts ifa influence upon tho largest maaaea as well an upon 
tlio moat minute piirtielea of matter. This it id wliit'li gives 
bomiony to tiie universe, aud explains the fonuatiou of bodies 

of all kinds." 

ITowfon held that "BodicB exercise attraction in direct ratio 
I to Wloir niaac, and that this law was of universal application." 

Let us examine this. 



The'uircafhtion of ilio Iilitorl in animnlii U nnt affeited by 

fwitiitinti, nor aro any of tlic sucrt'tioii.-t of the iintinal Imtly, 
he cIcVL-lnpmonl in pmwtli nf niiiinitk ie iipwurde, nnpoeed t 
gravitiitiiHi, mill t'-tiilly tinnflWt.'if liygravilatiLin. Tlio mon 
Tn«viis ot'diiiiuiiln in iIk! iitrUiriniinco t<t lliiir vjirluil hmctiodL 
llftVe 110 rut<'nri<>o to {rrm-iliiUon, So a.li9i> in tlio v<'(rtitabW 
wopM; ihfi sap of jilanta rises I'rom tim rooW, is (]i»ti'iliuU-c[ 
Ihrcinifli tlio tirancltoH, ami enlarges their bikc irri.-s|H';tiv« of 
jtTftvilttlion : tlio trniik nf'tlie true "aaoeniU into the Miimwiiliero 
ftiid extuiiiia il9 lingo Uiuliit lutcrally, &s :(' gi-avitation luiil ii'o 
exisloncp. Tlie smakc from cnnilmslion, tlu- oxlialiitioiii* I'roni 
tlie earth, nnd the erujiomtidn of wiiior, nil ut" thorn material 
Bubstancca, are in opposition to gravitation. 

Light, electririty, niagnotiftm nntl lient, tlie Tital fon'os of 
tlio niiiverso, all treat gnivitnlion with groat, contampl. UTie 
Btmii[?|ihoru Hurrounda ami envelopes tlio earlh. It luw what 
is calloti gi-iivjty or wciirlit, hnt it is not subject 1o what U 
called thu law of gruvilatimi, sinco when its lower Mrata 
becomo warmed, they usieeiid Into thenppcr part of the atmos- 
phere, and do not desceml or lull to the earth, as hiiving weight 
they should do; tlnis n dillerenw in the rclutivc weights of the 
same wubstancc, in one condition or nnolher, reinov'* that 
flubstance from the influoneo of gi-avitation. The vnpoiirs or 
cloudc in the'utmofipliere, whieb are beiivier than air, lloat iti 
mnny directions, and do not fidl to the cartli. A pieef nf iron 
will lloat upon a fused mass of iron, instead of pasHing Ibroiigh 
it to the b'lttom. , The inertia of matter is opjiused to gravita^ 
tiou. Form, which is a foree, and is the iVRullant of tin* forces 
that have produced it, is antagonistic to gravilation, whieb we 
illustrate with tlua example: RuiipoBo we have a cube of soft 
iron, weighing five ]>ounds; let il be held hy the baud over a 
pool of water; release It from the- hand, the iron falls directly 
to the bottom of tbe pool; our iihilosophers would t^iiy it fell 
by gravitation. 

Now, fake that cube of imn, roll it out into a pheet I'f iron 
one-si xleentli of an ineh in thiekiK'ss, and again jitace it over 
the water horizontally; reU-Rsc your hold npon it; it hinka 
immediately to the bottom of the pool. Philosupljy f^ays, by 
gravitation. Recover it, and holding its \^i\u:o vertic-ally over 
the water, again withdraw your hand; it desecnds at oiieo to 
tba bottom. Btil! by gravitsition. Kow, again lake it from 
the pool, bend its edges up some six iuelies around it, in tho 
form ef It disli ; then i>laee its hoUoiu ou the eurliiee of tho 



wafer, roIi'iiRo your liold. ami lu ! it (loos not sink to tlio Itottoni 
nCthii [inol, tiiil, it Uniiifl ii]Miii the i^iirfuct; of it ! It U no Umcor 
drawn to tlie bot.lnni ijf ll*o pool by gravitiition, ullhou^li wWt 
we call hn weiglit is nnebangod. It still woif,'li3 tTvi,' [loiitidd. 
Why dooH it not pink a^ before? It is aiTi'ntfd by il^ fortn, 
wUifh is imtngonijttit' to what is called gravitation. <Triivita- 
tlon. thoroforo, ih not universsil. It doea not always attract 
iniitlor to matter, in proportion to its maaa. "Wliat then is 
tho repellent forcu whieh prevents tIiisiroucIi»li from sinking? 
It is miifnietism. The watur is magnetic, f, eoiiditiou pro'luoc^ 
by the electrieity, whose opposite polarities in tho oxyg'>(i and 
Iiydro;jen Tricctiiig in wmj unction, converted thosu g!is.-tf, hy 
tlio poiribustion of tlie hydrogi.'ii(r!»9 in tho oxyj^cu gas, into tho 
liquid state of water, and ronderiiig tlio water ill tlie aamo 
tinii; maguetic. The iron dish, in contact with the water by 
ita horii-.oiilal hottoui, and liaving vertical eidcs, became inag- 
netle by indnutinn from tlio water — the water and tin- iron 
presentiiii^; the samo ma;jrietic poles to each other, nminnlly 
ropolled each otiier, and the flotation of the iron diftli was tho 
result. 

PlotnUon, heretofore attributed to the lightness of ' the 
floating body com|jared with llie weiglic of the liijnid in 
which it iloatL'd, ia iluo to magnetic repoUion, and not to 
gravitation. Now let na look at tho condition of tid^ water 
when it baa changed its character by cryntalizing into fiakca 
of enow, of whatever diversity of form, or- of huii, or of sur- 
fiwe or di'usc ice. These forms of water at tcmperatiirea below 
82° of Kahrcidicit, ur« all mugiiets. iimi their miimtest ntoras 
arc all magnets, also; each endowed with its two poles, ono 
at oither extremity of the atom, and eaeh witb opposite iittri> 
IJOtcB. 

Tho commcrco of tUo world, therefore, ia snatainod on ita 
OCOans by the repellent force of magnetism ; wliilc tbo mari* 
nor direeta bis course over their trueklcss wastes, in-<Uirkncsa 
and in slorin, guided by that opposite ipmlity of the iniigaot 
which altracta it tu the poles of tlio earth. 

Kow, when water, owing ita form, whothor liquid or firnzen, 
to mugnetirtm, is exposed to boat, and eonvorted into stcam> 
its magnetic qtialitics are driven olT by tho heat, oml aro ro- 
placod by cfeiitriclty, which is the force that roods the strongoat 
IfthricB of human skill to pieces, and scatters death and dcBO 
latioii ill every direction. The electricity of steam is of ( 



tdnil, ami ia rcpollent of it^olf; and iu cGTort tn oscnpo ftoja 
itBc>)t*iuiil to Duito with tliti opposite olovtririty of tin' atini>.s- 



pdtvurfnl ttiat !t fumUbua to man 
with wliiuh lit) in avquaiatod. 

1 ..,) ti.,,ti,iH of litrhtiiitic, soon iibovo vMi'unT's In 

the rt-niiUs of ttia coiijuiu'lioii i>f tlio 

f tim lii.>jitc?il nir, stpara ami luvft tlirnivn 

II i\ vi'^loiit iiilt'iUir fi>rt.vs, nitli the m-j^itiTO 

ut' tiiC atino9plicTe uIjovo and arouud the volcano. 
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RoUiry tnolion tif an object is antagonistic to magijetijini, 
by till! I'l-'Kliicttcii of friitiiiii with till! atnioj'iilRTt! bj tho re- 
volvinjiijl)ii.-<;t. Thii* tVlc'lion evolves ulw^tridty, which, nniting 
Willi tii.i iipfioKite eleirtrii'ity of the rovolviiij; objfct, product-a- 
heal th.it Pxpaii'ls ami (li.siiitop;rat.<ia its nioleeuk-s, sopjiraGiig 
tbeui, ami romovuig the magu uliBin. 

At* thf heat of the eun (if it has any) cannot paaa down- 
wards throii^^h iiiiK^ty-two Diillions of milus ofcthorwith a 
tompcriUiU'o of —142°- of cetitigmdo tliormu muter, bo the heat 
radiated from the interior of the ciii-t)i, or prodiiwd on \i% 
earfaeo, or, in iti! lower strnta of BtTnuspbore, cftntititpenytrata 
opwai'ilflthrf'ujfh iJiecaunpy of cold which eiirrouiids riie earth 
atA'arions allitndes from tlio snow line of 15,000 I'l^t aliovti tlja 
einuitnr, (JOOO I'fot at 4.5° of north or Houth latitude, and at tlio 
loTel of the eurth at tiO" ol' uurch latitude. 

Let n^ admire the ineffable wisdom of the Creator who. by 

abarriiT of ice in the Arctic and Antarotio regions, oonllnea 
the intennd heat between them and the equator, and the 
Bupei'iiL'ial heat of the earth below the region of jiorpotual 
BOow in tbe atmosphere, for the uaoa intended by Ilim of tlio 
planet and Itx productions 

Ifewton'a theory of centripetal and centrifugal attractiona 
ic and ri;|iltlsion« ia fiillacioufl. Tlierc can be no rotation on the 
0«utre of a sphere or epheroid, though there may be at the ox- 
' tremititis of any of its diametera or axes. Wljat ia called een- 
I trifiigal force is merely the repukion from the axis of rotation 
and not from the centre. So centripetal force ia merely axial 
attraction. Any force ia the resultant of the forces whicli 
produce it. If there was, therefore, such a force as centripetal 
lu a Bphcrc or Bjihcroid, tlio opposing forces acting from the 
ends of the diuiTictcrs would neutralize each other, and an im- 
mense beat would rceult ut the centre, which heat would 




destroy the very fortres wliioti Inid prfiJuiiod it, ami woald 
jiravfiit tlic'ir oofitiiiuautje. 

TVliun wo considor tlio popollent forcoa of thi* interior of tlio 
enrtli, *uch A'i lioiit niiJ olGutriiuty, upheaving ^y volcanic 
Rctiiiii ihiiittiiisc luitssos of isliiriiis mid cuDtinonls, ofiitoging ia 
nmny pluctis the coiitigtinitit^ti of the hiud nnd tho k-u» wo 
caiiDot r.ip n iiiomcut Ouccpt thu tlitiury of eciilriputalattruutiou 
or gmviuttiuQ. 

The mciin Jpnsity of tlio earth is sivkl to bo about five timus 
greatur than that of water. _ If tliis bu ^o, why (\wa not thia 
grcul di'iirtily or mush of matter bring down tlio i.?l(jiiils l.y 
centi-iiKituI iitti-actioti or gnivitjitioii iiist;uilly to tb.t ..irili? 
'"Wliy d>ma the atttiospbi^rv, slill Il-sw (Iviiso tlian iha fluu-l.-, r.;- 
niaiu abdvo the c-urth, wbcit Rcoor>liii.4f to tlie lnws nf <;■l-,l^'l^:l- 
tion 11, Bbiinld lie ]iri'cipitn.lod nponit! and why should tbo 
lippLT Htnitaof the atmos)iliciro be more attennufpd and thin 
thon thti lowflP strata, which besides t (loir own weight havo tho 
additiunal weight of tho upper strata npou thuui ? 

Thoro are no oontripetal or centrifugal forces, aa Newton 
BUpposed. Ill ihi) mijid rntiitiou nfiiPpniTo or cylinduron its 
KSiB, the oiitor surface, l)y its friction willi tlie atinogplutre, 
evolvti3 c'lL'cti'italy, whieli, in conjunctiiiii with tlia eloctrieity 
of the atnioHphi-re, prodiict-a hf:U, which in^Jiniiatin^ ittielf 
among tlie iiudecnles of the rotating body, DXiiands thcni and, 
if tha VL>h)city of the rotation ia euflicK-rit, tliia heat looficna 
their nmUial cnhcwidn, and electricity buirig at tlio same timo 
iniiKtrtcJ to thc^u nitilcoulcs as3oei;itcd with'tho- hiial. th.>y ara 
attjruL'tud tlicrehy to the opposite electricity of tho aiinosplierc, 
and Uiorotttling body ia Btpuiiitcd into fm^'ments with groat 
TioImiCe, &a llni nioleciilca of the iiiasM, having the same 
eloetrieity, repel each other while (hey are attracttid to the 
opposite uluetricity of the outer utuiosphoro. 

This ia the explanation of the bursting of millstonca, erind- 
stonea and ot-her revolving boilica aL great Hpeed, aa well aa of 
meteors, ehooling etara and comeM, heretofore attributed lo 
Cuntrifnj;id force. Now, ivtiat is tbi.Te to attract at tho centre 
ofanytliinj; nr to repel tlierefroni. The centre ia an iniap^uary 
point, liiivlnir neither length, breadth nor thitisnesfl, absolutely 
without dimon^ii'iiH, and eoiiSLM|nently without matter — how 
therefore can ir. he invested with force of any kindU 

There can be no rotation on the centre of any Bph( 
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(Q^linder, or cono. or other solid or Itnltnw lioily, na tho force* 
[ rwqiiisitu to priKliiiJo tlie luottnti, mmld Iw aittai^ni>i!tii\ and 
would (Iffltroy it, ii<! tlio HHi-injit mislit \m nwrtu— concoiii-o for 
auioiuuiit, tliut wliiJo r.bu cartb U rovMlviu^ t>i> it* BxU I'mm 
ireat to oufl. yoa Bhnuld npiilr an ptjtiJil liin^o to mnko it 
rorulvo ftlw) fmiu nciptli to soutli, thfi nitation W'Uild tlicn 1>q 
frnm nortliw«*l to »omliiMi''t — now apltly erjiinl iiiU-rnn'ilUto 
forces 1jvlw.'<'n n'-rtlnvi^Kl iiinl ivvfst, nu'l niirtliwurtt, mid north, 
aiidaiioii lili yoii luivi; t-juiil forces fVti- overy de^reis i if' tho 
bcnib<{iIi(<ro, niid equal oiijidBiie forws from Hiu nthur henii- 
Hplicro. Tlji« W'nilil be (.''juivjilent to coiiMnetal fowu or 
BttnicLioTi, ami as these opponiii;^ fun'cs wniikl lii.' t-ijiial, rnta* 
tion wiiuid cease, the h-i.ty wimld r^-muiri at Pcet, and 
cciitrijK'tal force or iittractioH would iiol exist, conauqacDtly 
thi-ru iH iiLiitiuT cGutripoUiI nor ft'tunfufral force, nnd wo uiuat 
luok tliercforo to other forces to cxi»laia tlio niotioud of the 
l>luu(3tary and Btcllar worUls. 

It is to Oersted, the'colchrati-id chemist and physicist of 
Dt'iimiirk, lliat wo owe the tliscovLTytlintom rents of oloelncity 
pasaiiig over a coiijimctivc wiro, from ono polo of thu Voltaic 

pile to tho oppoBito pfilL', prodiii^u miigiietiBm, Tho mocling 
of Ihe^c oppoHite clcctricilios, ho hiw termed an " dedrifixl- eon- 
JlifL" I fiiiuuld prefer to call it an ehctncal embraco, as it 
mori! rewnihk'S the ardnur of luveri?, iu ita attraction, than an 
attache liy forcu or violeijee, Fmtri his oxnorimenta lie i-on- 
ctuded tiiat the clcctrio wi[i{li''t in not iucloaeu iu tho conducting 
ynra, Imt that it has around if iiuiln an Oxtensivo sphere of 
activity, mid thut il acfit by u vortical or whirling inoveiiiont. 

A f'jw weeks atbiT the announcement of Oersted's discovery, 
Ami)iro, by his ixiierirneut», discovered that two parallel con- 
junclivo wires, from oppoailojiolea of a Voltaic pile, attract eaoh 
other, when cleotrieity traverses them iu the same direction; 
and tliat they repel oaoh other if the uleetrio currents move in 
Otipoaitc directions. The Eetjuel of vVmpero's labours showed 
that the reciprocal action of the elements of two currents is 
exerted in conformity with the line which unites their ceiiires ; 
, tlwt it depeudrt on tho luutuul inclination of these elements, 
and that it varies in intensity in the inverse ratio of the siinarea 
of tlie distances. Ampere finally succeeded in establiBhine 
t!^at a coujunctive wire wound into a helix op spiral eni'veu 
line, with very close spires, ia seusiLive to the magnetic action 
of the uartli. For many weeks there was to be seen in his 
cabinet a coujuuclive wire of platina, whose position was 



3 



(lotopniiriod ty tlio aotloii of llie teiTQstrinl globo. Amp«ro, 
by constrnctiiig a rcalvaiiic oompass, hafl sliowii that tho fiireoe 
whu.-h arf in tho maffnetiii noodlu are electrio cuiTc'iita, aii'l by 
Ills loavaetl calculiitiniiH on tho the roripmmil action of thc«8 
(rarTL-nts, lio accounted for all tbc actions whidi iho TOnjunctivo 
wire nf llio pito uxorts, in llio txpL-riment of Oeratod, on tbo 
magnotiu nucdiu. 

M. Araga, tho eminent Frpticli astronomer, aBsocJafcJ wit" 
Amp^ro in boioq of bis oxpcnntciits, Bjiya: "T coilod coppcf 
M-lro for n loufitli of two in<:bc3. from ri^ht tokft, into a lioliSr 
tben fln efiuai length of wire in ilio Bunm manticr, from K'ft 
"to rif;bt; and lastly, a similar quantity tigaiu from riglit (0 luft. 
Thcsw llirt'c holious wcro separated irom euoh oUicr by nJeti- 
liuoar portiona of tbc same wire. 

"One find tlie eame steel cylinder of a suitable knptb and ot 
nitlicr mure tbau .(14 of an im-li diameter, and eiu'losvd in a 
glaaa tnbe, was inserted in tlie three liolieea nl nm-v^. Tliogal- 
vaiiie current, iu pausing along the coils of the«e diflerent 
lielices, majjnotizeil the corresponding portions of tbe etcol 
cylinder, aa if tliey had bcon detachud and separate from each 
othur; for 1 roinurkod that at one of the extrcmitiea tbero 
was a north pole, at two inches dictunce a south pole, farthep 
ou tk second south pole followed by n north pole; lastly, a 
third north pole, anu two inches farther on, or at the other 
tjstremity of the cylinder, a south pole," Thu^. by thia 
method, the number of these intermediate poles, ivhiili pliysi- 
cists have denominated con8ccnli\'e points, I'ould bo nmlti]ilied 
lit plou^ure, M. Arm-f !tl--o "I'^frved, lltat "if (lie iiitervu];i 
eoinpn.-ed between lif ■ ■ .;i\' hvlices are fimall, the jiatta 

of llii^ steel wire or 1 V li' I' - ■ i ■ ■ imn cling to those inlervals, 
will themselvea be jn.i-ji.fj. ■..■!( .. ii* ilio movement of rotation 
impressed on tho ma j: in.- tit.' tluid, in/cording to Am]iir^''a idea, 
by the influence of a helix, waa eontitiued beyond tho extreme 
Bpirca of the coil." 

As the conjunction of opposite electricities, according to 
tbese autlioritiea, develops magnetism; and as tonindoea, 
liarrieanes, cyclones, and other atmoapherie diaturbaneea move 
in spiral curves from their respective points of departure till 
their terminations, and a3, according to AmpSro and Arago, 
Currents of electricity passed throng spiral cylindrical coils 
of wire develop magnetism, we eee here the sources of the 
aiipply of magnetism to our pbinct, its atmosphere, and the 



iucli siiringa, iti wliioli, it' penknives, or 
r sfifoi. sliowid be immorsod for a few 



oliJuoU apitn or in thorn. Thi'« magnetism, so tlerolnpod, is 
nlisorbeii hy oviuy oljjoet \i\ uutiire. [ieing an impontltTiiblo, 
ita presencii canncit alwaj-B be <lUcemt>iI op dptoctcd: Imt it 
remUoi) in n Inti'wt i'onn everywhoro, till it la evolved bv the 
lippoGite attnictinii cir rppril^iaii of aomo object npproachwd to 
it which i» also magnetic 

In niftfiv pai-ts of t.bo wnrM spring« of wator exist in which 
a greiit (iotrree of maynotio power u luftnifealcd. In the state 
of Michi^:in there are sncli 
email pieces of iron, or stei 

minutes, Uiey WliuIJ becomu highly raugnoiir. TheHo Hjiriiigi 
are visited anil bathod lu every yvar Uy thonsanda of persona 
for the highly curative infltiuuces over (liBeosea that they luccrb. 

There in no maopietiam in the earth under the eiinatorial 
I rc^ionH, owing to tlie heat of the Interior of the central parta 
I of the planot, which dostroya magnetism. This h pr<>ved hy 
the magnuticr uaodlc losing ita dip imdor tlje i-qnator, T rhinlc, 
I also, it will bo ehinvn that the mii£i:nciti(: needlo has no dip over 
the tiulf striMiu, as mtJer that stream the interior heat of the 
earth has a lino extending far into the Arctic regions, through 
which the Gulf etroam is wannud, and magnetism in tlio 
earth about thu fliio destroyed ; the eamu v.-iU be found to bo 
true, also, of tlioJapttiieso current thatrun;^ ihrough Bohring's 
etrait to the Ai-ctio roginna; and of all uthor warm currents 
of water in the oceans. T!ic evaporation of the warm waters 
of the Gulf stream and of the Japanese current develops 
electi-icity, whioh, being positive as the wutora thereof ibem- 
selvea also are, llicy are holb attracted by the negative elec- 
tricity of the waters of the Ardie ocean ; and those cnrreiita flow 
iu that direction. It will be found that terreatrial magnetism 
la irregularly distributed in the crust of the earth, and the 
magnetism of the Nurthorn Ilumisphero being attracted to 
the Sonth Pole, while that in the Southern Hemisphere being 
attracted to the Nurth I'ole, tlieae opposite attractions havo 
increased the c'luatorial diameter of the eai'th twenty-six 
miles more tlian the polar diameter; and the earth's uruat 
under the equator having been thickened by the addition of 
8o ninch. material taken from other parta of the aphere, it fol- 
lows aa highly probable that basins filled with Bcns have 
rosuUed at tbe polea of the eartli, and that oceanic currents 
IVoni the North and South Poles, respectively, are produced 
by tbe rotation of the earth on ita axis, throwing off the enr- 
plua of accumulated water at the piites. and thus the circular ^ 
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i-iUT'M''* i>\' »I«'rM ;.•:; y ;ri'l f;.:i ■• i!i.* r 'v >liitioiis oil liiL'ir axes 
to !>•• iVum wr-^t {'> r.i-t. 



Tli< I"* :-^ no T^MCM^.ity, t]i<'r<>foro, f^r onr u-trononiors to 
pn]i{".si' ihat tl.i* Aliiiiulity ]i'd^ cr'-utf-il tlio mim to l)c an 
iii«-:nj<lt'>5«*<'jt l)<»ily, wln»>«' c«niil>nsti»'ti is to be foil 1)V lialf a 
"svorM to iiliniiii;:<'«M]i(' ri'iua'rn!''r. "i'li*' sun, in fa^-t, i.-^ prol)a- 
)^lv••:)l\ M h i-rii r«'ll'ctor or mirror, r ''\'iviiii^ tlio rav< oFlijjht 
iVoiu .'Vcr-v j)rh, w'.ii'h ravs thoiii - Ivv^^ ari' ol'variiMis tints, as 
ovrry plaii.t and .--Kir lias a co'-'ur ]^^'<•u'iar to it-<.'lf, and the 
^n*'^'^:*''! r-^ ot' tlit'so primary cnl'HirH in tho, smi, and their re- 
jKM*tii>n.-^ [Vmui liiia con-iltutc tlie white liLf! t tl'ut \ve eall ^un- 
li'^Iit. This ('\|)lanatit>n is in harni»ny \v':li onr- ideas of the 
])ivine iM">noTnv, wiiich nwrr wa<N\s aiiv »>{' its inatrriaL The 
8un is a u'r>>at ]na«^n<'t, ainl re'^-nlatos and <''>ntrols hv niaernet- 
ism and n'»t ])y jr^'avilali-'n all the ])la!i«''.s <>f iiis^systeni, Avliicli, 
et>nst't|u« !itl\', are scv^'rallv all inaL^n.-ts. Th" system is held 
in it^ ]»la -" and c-Mitorms in its movri:i(»nts l)v its niairnetism 
to th«' m.»\c^:uonrs of all the orbs which exist in spaee. 

As tlie^i^ ]ilaTu ts are all ma!:i:nets, Ibcy ean have no other 
heat than th«ir ^wn internal In^jit, ^\hirh is simply suflicient 
to ])rnln.'.' tln'ir rt>^]>eetive rotatit^is on their several axes, as 
Ileal in intensity tler-troys maLTnetism. 

The rcvtTsal of tlie tails of eomefs in their approa<h to the 
sun an<l di'parture from him, is dnc to the attraetion and 
repulsion r<'speetiyely of tlitir mai^netie ])oles — by induction 
from the Ln*eater macrnetiym of the sun itself. 

"Winds are Bimply eurrents of eleetrified air, repelled from 
their ]M»ints of (li'])arture by air similarly eleetrified^ and 
attracted in thrir various directions l)yair at rest or in motion, 
as it may ])e, with opposite electricities. These- re])ellent and 
attractive eleetriv-ities aetim^: on a Btronir current of air, cause 
it to be detleeted trom its rectilinear direction, and to assume 
a Rjural curve in its course, continually contraetinc; towards 
its centre, till the opposing electricities equalize each other, 
when the electrical equilibrium is restored, and a calm ensues. 
During the continuance of the movements of the oj)positely 
electrified currents of air in these spiral curves, magnetism is 
developed, and this is the source of magnetism in the atmos- 
phere. 

Magnetism in the crust of the earth is likewise developed 
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thoro hy tho oonjnnntion of opposiio e.v^frioal ciirronts cir- 
ciihitini]^ cniitinnally tlironci'li it. Tina iiiaLrnrtisni perinoato.s 
throuirl^ it-"^ various molecuK^s, Rnv»i'lvii)Li- Ummu ^^itll ina^'']K'tlc 
attra('ti'>n aTnl r:-|'i'alsi()n, and (lius ] laltcT, tro'ii it.s Piis'-cpii- 
bility of lu'coininii; iiiai^'notiziMl, asbuincs the power of attrac- 
tion attrll'iited to gravilalion. 

.ITavh^ir tlais nhown tho pouroe from Avlil'-h atinn^phori*^ nj^ 
well as tv'rro^trial iiriir^etiLaii it? derived, we proe^'^d to men- 
tion sonie uf its attributes. 

Tlie term mnornotisTn, Vv^hirh is applied to tho peiont-^*^ tliat 
deRerihe> iIjo modes aiid })ro]'(M'ti<s of a romarkahle fo?'"(^ ]i03- 
ser^sinir iir:ra<'tivo and r(']tr',j.-Mt onrdilies, is dorivc-d ir-Mu a 
mapK-;'^' ircni ore, tliat v/as iirst do^I.-lmI near ]Mai:-"('"si:\ and 
lieneo was named 1)V the am-'eiit ^'Ireuks, 3Tr<}VLS, ]♦ h;^l ilio 
pe«Miliar ])r<t]»orty of attrar'tinc^ iron. This ^ovcq is nv-r «• 'H- 
tined to tl-e miner.'il, hut pci'ms to ]>orvade all na^":'"e. It is 
produtH' 1 ^y lli(^ meeti:i'/ (vf currents of op"'x\>ite e]v'« *ri'-:*hw 
in tlie crust of thoearih and in our atn^o?]. here. Ji:^. ex".. ^ nee 
in the fixetl stars, in tliO iniiuire nnuiher of orhs, in th" lii-ma- 
nient, in the nelnila?, c^miets, meteors, &c,, im~iy he at :j-ih;^t<-] 
to a siuiilar oriirin. The nriniary ravs of lii^rlit from th»\-^e 
illuminated orhs, of crreally diversifiod colours, passinu" with 
almost ineredihlo velocity from theui to our Bun, t]ir')Ui;'h 
interstellar and interplanetary Ppaces whose tem])crature is 
inconceivaldy low, and consequently associated with neiralive 
electricity, developinii^ as thvy pass throu^'h this attenuated 
etiier, whicdi fills these spaces, "by friction there\-\ith, ncj-ailve 
clectrieity, may bo sup])os<'(l to enter the photosphere of tlie 
sun charired with neirativo elect rieitv. Tiiis ne<;T.tive 
cJectrieltv Ihmug: h«'moG:eii<'C)Us,^ of invr.n-nso volume, an.d c'reat 
intensity, repels tliese commii'U'led lulnuirv ravs of hirht, bv 
rcHection from the l)odv of the sun on their inv. aet with it, 
with the i'Tiormous velocitv whieli belou.irs to liL'ht.- The 
mixture C)!* these prinuiry ra\ s of vai'ious coh urs pro luces the 
white liirht of the sun, or, as we call it, sunlight. This sun- 
light, negatively electrified, diiven with this imm'^n.''e speed 
to the m('>t distant orbs (;f creation, encounters in tlieh' atmos- 
pliere, wlien sueh exist, and l^y im])act with the bodies of 
these orlrj tlicmselves, whi<'h have each a greater density than 
l}as the ether tliriRigh which it liad pas>ed, gr(\aL resistance. 
This impact produces friction, and friction electricity. 

The friction of matter having a temperature above 32° of 
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di-'tai.t or')>> of the (!i'!n<i.i. .-M -i:.-! t^:it of . 'ir --v. •: i-^.^U't, nn«l 
tl:at iLU o:.:)t)-it^', cli 'tr: •ilv io tl. •.: ^.^ .-U!.:iL:!.t <'\'-:> in llion:. 
T!)c<' 'i:^;nn't: mi vi't'^-.^'o (•i-ji">:n;: 1 •.•'rici*!'-- 1!»'\ « l.i:,> nmu'iict- 
i:in, wliidi at oikt << i/.r.- ni^-ii l!.«' ; a. :•.'!' of v> l.iv h . ';< li • -r*!*^-^ are 
c<)iiii)')'^'j'l and hiipar;- lo !l tl.^ a:!n..''''\ «■ rjiil rri,fl!.. \t 'OKiliti<."''" 
tliat it]> »>srssL'S. 'i'lu'^ r])a^>-^':]'^• si!:-.- i.)rni cf an ol'!'.t<'j^";>i:'jrni«: 
or an c'iri]^i<''l(l, ^vitIl Itn cMiiu/it-rlj;^ (.a['\ ik'U r loi.LTrr tl^an ^r.-p(;]ar 
dianu'tcr, tlii<'k(Mi<'d at its CMn-tor Mid l^itUs.^'d vJ \{-' pok'j. 
Tlilf^ iorni inipo^cs on it an <.•]!'.; -iv.d oi'l)'ii' in w]'i..l. It revolve^ 
aronnil its Inc-d aitra«'t!'Mi. Tli\< ijm in llio ]'laj"'is and pro- 
L;d'ly the iixiMl s-iars, as in llu- c.artli, i^ d'-rivi'd fr^wu I'Ik 
C]t[>(''ito aUra'-ticns a'ld rv ['.'ii- !.'n:> « f r:!ai!vr in t:.*-'.^ dilie^'ont 
la-mi ]''a.rt s — ti::i* iii t'lv -rn-'riln .-n !.< n:: ':;li«."]". !v« i' / .iMi-a-jit^M/ 
to tli^^ bouth }'<'''«', a^id x]\\\i -in tliL' .-/.rLlivj-n ii^i.ii^ ; ",-•■">. ! «'ir _' 
oppobitc'ly alt ractrd to tliO norili ]'"](j — and X\'-\^' in* * :'.i''j^ a: 
tlicir r»'>po -Uvo e<;u.:t('r-^, v>'Ii('ro t]:^'^..' ()].]^'"-*'t<' a:*i\'<-ii«">!.-' 
nentvali/A'. oacli otlicr, tl.^v Lv'oomo tliirlvrnoi! {j.^-r* at tlio 
expense of tliC matter at their poles res}'L'eti\'*'y. 'J'"; forec- 
Avhicli drives the snnliii'lit from our sun, after its r^ Je. etioi. 
from its bodv, is prol)ablv neirjjtive eleetrieitv, fi.)r we cannc" 
conceive of any oilier force adei^piate to produce such an ollbct. 

It is this force of maiz;notism of ^vlIicll Xevrton in liis da\' 
had some eli^ixht knowledri;o, hut not C()mi)relie"ndini:c it as i: 
exists, he asjijjncd such of its cpialities as he had discovcTOi^. 
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orr<)ii^MU.«^1y to m:. tier, 'and pfp.vo i^ tlio name c>f nrrnvitation, aa 
it a |»!:mrt, if hUfli c^mM I'O made, of oof ton, rioc, tobacco, 
1 'M.r-.-r, cii.M'x;' an<] nudic-u's, would rcvt)lvc n].on its axis froiu 
its "wv. \\\-i^-lit aud travel iu an orbit arovuid tbo sun. 

Tbis h.V'.'O Miairnctisos ail tbinrc^, irn"[»arl"in_2; to tlicni its at- 
tra- *i-^'M and r»^}>ul>it»ns, and tin;.: rognlaic.5> and controls the 
iix'. •vchii.ni.-s tbroii^'bout the universe. 

Let: us iiotico F^ninV r)f tbo pocnb'rifieB C'f tins force. -"Some 
ir-'n f:\s are natnr.d i^iairnt-ls ; 8 >.'j'1 r»>ds, strai^^bt, or curved 
like bor- V -liMv s, to wliii b :;ia',-';i'ti.>vn lias b^ <'n iiiij'arted, 
V6 :']-') bfc '1 ne«vb.'S -imila.^v trvau-d, arc artificial mau'iieis. 
Tbe luacrueLic i'^n'^xi is f::\';uest at tb<^ cinbs of tbe i\nb^ or 
iic"":^ •-, attra<-tir.;r tb* ro .-^■'•■I or ifou jilinL:-, but diminisbini^ 
in |..)V. cr a.s tbe distance fioni tbe extremilies is inerea-ed, ajid 
c-ii^i-LT aho^ri-tb-T mid^'av b,-tv.\-(,>n tbeir ends. ■ Tiie ex- 
t:*e::'i".:-s of tbe r(^(bs or nuclV'S are called its ]m>]os; nddway 
b..-M/;-. n tb'.-m, Avb'jre tbe force cea-'-s, is called tbeir maLructic 
c^'uaior. A liLi'bt needbi mit^'neti->ed, sueb as is usc<l iu tbo 
la.irbuer's c >n)[)ass, proj>Lrly babjiccd and su-]'C'n;led l)y its 
CLUti-e IS calb/d a ma!i:iieiic needle. Vv^ben not re>>trained it 
ranu^- if <v.^]f nearly i)arai!el to a line joininiJ^ tbe nortb ami 
souib }>o]es of tbe earib, L'ue v iid of ilie needle pointini^ to tbo 
iiorib, ibe oLber end direclcil to tbo r^outb polo. Turiu-d from 
it:? dirr'-tion and tb'.'U reb'a.si-.l, it re.-. unies again its naiui-al pcsi- 
li'-n of ]ioinlin'i* n'U'tb and -'outb. Tbese eiids or ])u!cs of a 
T.:"L:'net are re-[»rctively attaclu'd to ibe poles of tbo ('artli to 
v/bi^'b tbi\v }>oi]it, and are re[. riled tVoni tbe oppv-)site poles 
ri-'''i}uo»'aliy. Jn two matru'-ts tbe eorrc^pondin-i; ])'les, if ap- 
p.roa«'bc-d to. ea'.'b otic t, v. ould k-jj-Ii re*pel tl:e otliv-r and attract 
tbe opp.witt* |,<»]e of tjie ('tb'-r i'.i. -'iirt.'' It is to ibb- aUril)UtO 
v]^ tb'' nu!v'nt;t tbat tbe cai\b o>;vs l^s jbmi c-f an oblato 
-'•b- r' !•]. 'i.'iic eartli bi'ii.'^-a in:. _•••!. -t, ibe jnaKrials eoi:ii)osin.r 
.'.•> <*r.i-L ia ;b»' ]i.<)ri ..^'vn b-. im.- [ .li-'' ■ *:ave beeii. a iracud to- 
\.j..'I.^ \]a: -oio]^ p,.' -^ a\ 1 :;.e n^.:'; r in tbe eartb's cia.-t iu 
''. '- :<■ ;tb;r:i b .-^ii-^'ii.-rt , \ v i,-.^ ai.r ) n.c<.;iuti<', lia\ e Ikcu iit- 
"■./<•<■ vd i..'\varus ibe nt'r'di ]• 'e. Iba.-j ibi\ v s bcii.u' eijUal 
i.ia'i !i..,ini;' crasv'-I ill Cn' e j^'^ai* -r, ibe nrdters b-rougbt b^\ tbeni 
respeciive'y lr« »ni tbrir ^eNeral benbL.pberes bavu l)ceu 
aecaniubn^d and de].o-itvd in tbo o jUa/ioi'lid re<j'ions of tbo 
earlb, ubicb nuis.-^ of nnitters bas t>o mucli increased tbo 
CMpiaioriid diaui^ter of tbe earib tbat it exceeds tbe polar 
dianu'Ter iu iengtb -') libiles. It is [>r(d)able tbat ibo nuiterial 
thus removed fruui tbo Doles of tbe earlli to its equator, have 
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of thorn be. placed in contact with the soiit]i polo of the other 
niairnet, all attractive force will disappear. Kemovc the 
contact, and the magnetic force is restored in each of the 
magnets. 

'^ If a piVIe of a permUnent ma^rnet is placed near to the end 
of a har of soft iron, this har will ho mairnolizod ])y iuductiov. 
the end of the soft bar next to the pole of the magnet having 
there an o]tp«>site ])ole to thiit of the magnet s, wbile at tbo 
other end of the iron bar will, be fouml a contrarv niairnetic 
pole, ^hignctizatiou by i/'dudi''/^^ may bo etli ctrd tlirough a 
plate of gh!.-<, wood, nirial, i^ •., without dotriijiriit. This 
conditicn vaiji^hc-^ as soon as the ina_;iiot is withdrawn. 

^'Beshh'S iron and ^irc], nickel, cobalt, mancrnnoso, cbro- 
niinni, ihiiinnni, oxvl'Tii i!*:'- and n.a.iv othor sul)>,tain'o>, >niibr 
attra('ii->n ])\ a niii'.rnet. Ibai 1'.»\v<m /nil v iiid'H-nrts nn.ir'-et- 
ism. A ni:i:^').('t it' ii-Tit.Ml t-) r«-.l.K-<<, lo^es ail its mii^riiL'U:;m, 
and a red li*.< ball is not aLiLi'jieLL'd bv a mau-iiet. 

'"^]-\'«rv n-.ie'iK'lic snl -^;rieo ]\::i\ ]U lii-i*t of tom*'v r:iture : 
thus r'»',..'i ,b.(',-i ];<>t (H';i--o ;<' :>..' '^r'/'jiv^t -d ;'t awliiti- h. ; \: iron 
c»a-- ^ t') b .' .ttr:^'l'--] V a val: ln'-.r; riii'' niinni je-t b-'lou' a 
rod li- :: ; nl l^ol at -]')''' r^'b'-niiu "i : a'.d n jn! .;;' . ^ .• is n^t 
atti'i^ 't'<l (•\ a waiMii -ni.;Mi -r (l..y. li-'neo \\ is | f"! Me that 
Certain j-'ibf^an'-rs wliieh (!•> n^t iiinHar, nnd .-r oi'dhi; i*v eir- 
cum- ai I'l >, 1" be at-iacti'^l b'' a ii.ML:ii<'t AVoiild be a'lrace'd if 
their t,i. ' im^i/o V\\iS ifvlue^-d to a sullieieniiv b)\v (I'-zree. 

^•^A m;'L'"ii'.-tie needle tcn.b- to s~>f i^sMf in a line wiili the 
Y)o]rs (»t* the eiii'tli. and if nov* d tr-'ni ihis ] o-'iien •" ''ni'n-; to 
it, as if ii \\ a> in liiv' pr-'-. •...•.' (,-i* an. mIjct n'.'i;jnet. T].\> \< due 
to the n ■'.•n"ii.-M of [].*' c'^-^h- -hi la -t, i!ie (.-ar'h i^ a. bui'^o 
)nag.ne:, Tlie i^a s r.n I •* _');,:,.:• i-f \vh:.eh d') n(»t eoij.'.-lvlo with 
the gct»g:';i].]iieal poii-s and e'|nal"r. 

'* ''•'h ■ Tiinguvlie Tnerhlian of a ]hice is averli'-al ]>l*ino which 
pass'.-^ ti rcujh the nyo ]hAc< ot a liorizonhUiy sn^j .ended 
ln::gn<'!' • ih'i ,de jd this j-hi'-e, and whi> h bein<x e'n't"niU'd in 
]j »ih (\\v ' h-n- Vs'lII, of e<>ur-^(% ]ta>s ihroii-di tiie nni;n«^tic* 
p( h'S of r.ie eai'iij. The ni::L:'netic meiid.nm ()!' a jha-o Avill 
iK't C'ineide vith its ti'v <>uT:i;diieal meridian, and the jue-'le 
formed 1)V the two niei'idians is ealled the maicnetic dcciaUo/U 
Larl'ti'jjti or (hcluidfio/f, at tlils })]a(:e. 

" The variation of tbo nr-edle does not alwavR remain t-io 
same. In the year 1580 (the iirst year in which accurate 



Falinmlii^t evolvBH po»Uiv« BleetricUr, wliilo lluit nf matter 
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hcl<l f.-^c\]^..v, uii.! . 
In ttia blocks liil' -■ 
illuat ration of tliu Ii 
ppoilncini ci']il n:. 
luniitiht-f every *!•; 
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Iri'zcu i» I'luvod in ■ 

Zrtixturu Ol" llPi>kcil it:i: uml tOlULiiiili buU : 

cylinder nitiiilly iu tliii* niixtwru fricliou i- 
ill uli^ti-acliiifC tlio litat i'rgin tlie i.T«atu or j i 

lie tinzvii, pLHlacca llieii" teiapcmtiiro, ami luo ciiiii iti ibe 
freezing mixture, with ita iicj;ativo electricity, ia traneforted 
to tlio cream or juices of frutta. 

"Wo mrty infer an aualogy between tho ■composition of tTi^ 
distant oi-ba of the firniatiKint ami thiit of cur oAvn pIiumt.tiBJ 
that an opposite eU'ctrioity to t.'iat of sunli|^lit exists iii tocl 
Tlio conjunction of these opposingeifctrioitieH develops magi^ 
lEiiii'^vlikli ntonccseizeflvifion tlicmatlorof wliiclj pmliorliaS 
couiposyt.1 and imparts to it tin; attrnctirc nnilrc'iioiltiit r[qu1iq 
thatitpiissenses. TlieorbaBSumestlieformof anol>liiliiflpliorbi 
■orsinciiipHoiil, ""iMi its eijiiatorir.! (lluiaetcrloiigor tlinn itfipolnr 
diannHcr, tliit^keiiod at its unuator ami llattenod iit it3 pitlo*. 
This foiTH itiipottca on it an cfiiptical orbit in which it rovolvt-s 
around its local attraction. This fljiin in tho pianola ami prii- 
lahly tho fixed ulars, oa in tho earth, U Jurivi'd from the 
opljoaite attnictioua and rcpuleionH of mattc-r in tlieir tiilieroiil 
bfci ill spheres — that iu their northern homiaphere bttiij; atlrUL'tj; ' 
to tho Bouth polo, and that -in tho aouthorn lit;miNpliur« bou 
oppositely attracted to the north pole — and tlina meotintf^ 
their reepootivo equators, where these opposite attractiflC 
Dcutrali^ie each otlior, they heeomo thickened there at'tf 
expense of the matter at their pales rcapuctively, TIio foi 
which dfivea the sunlijjht from our sun, after Jts rcfl&etll 
flrora its body, is prohahly nepatlvc clectrieity, for wo crimlfl 
conceive of any otLur force adequate to produce such an efforf. 

It ia this force, of magnetisni of which Newton in hiu day 
had some slight knowledge, hut not comprehending it as it 
exists, lie essigQcd such of its (jaulities aa be had diseovcrod 



erronaooaly to matter, nnd navo it ihs name of grnritation, aa 
if & planet, if Biioh cmild ho made, ut' cutt,on, rice, toUaccv, 
liQitor, clooRM anil molnB3(W, woalJ tuvoItd ujioQ ilSTtxiu froln 
itH owu n'olgbt uiid (ravel In au orbit around ilidauD. 

"■ tiinptiftiw? all tliinfrs, impnrting tft tlioni its ftt- 

1 n^iiiilnU-ns, ami Unit) reguliitcfi and cuulruls tlio 
iliruughout tbo universe. 
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iron t>r 
liki! h' 



iinico Bomc nf the pecuUrities of this force. "Soma 
uro natural ina^ncU; slyol ro'ls, straij^lil, 'r ciirvvd 
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hji-.v. 



ulr viid^. Tl.^ 
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'ir hvcdluA dre callfid itn jmles; inidwiiy 
■ the dree eeasca, ia called their inaaiictio 
iL-wilo rtiaKO'^tiseJ, such as is used lit Iha 
ter'3 crtiiiMSB, pniperly balanced and eu-njeiidod by ita 
I ifl callc-d a magnolio nuedlo. "SVheii nut rustiaitiud it 
.itatif nearly parallel tn a line joining the iifjttli mid 
s of tlie earth, wiu' I'nd of the ntedie pointinjj to tUo 
a Cither eml direcled tn the aoutli pnlo. Turned froitt 
'ton and then roleiisi'd, it ri.-suJiics again ite iiiitural pocj- 
n^ n'lrth and eouth. These ehda or polua of a 
wpcctivtilT iiltuchcd to lh« polc» of tho turth to 
■'— ", and arc ri'pcll«d from the opposite pules 

^"■•■' ' '■■■'-' ''"■ ■■'"■r(^spondin« pules, if ap- 

.■ pd tlio olliiT anduttraut 
,' Ilis to ibii* nUiihuti) 

;,.s i:>.-fH -r i-in i.i.hiio 



irat'[.Ml imvaras liie nonli pula. Tlictu t'ureca bump equal 

and hiiviii.ic cased at tin; equati>r, the nmttora broiiglit by tliem. 

:• -i '■.■>: il-.i . .- iVum their acvund huuiisphercs jiavo btcn 

1 ;md deposited in tbc Ciiuatorial regions of tliu 

. miLtia (jf niattcrij has &u mueli iiiuroused tlia 

■ ■, 'ii.tim.'t(.'r of the tnrtli that it psrecdR tho polar 

m jungth ill taib<s. It is probablo that the nialcrial 

£ruiu thy eoioa of the eai-th to ita urjuiitor, have 



Ml hollowed ont the crust of tho parth ct tlie pnloa ioto haains 

that S(>at) have liet-n fiirmed in tliom, whidt li" ■■ ' iin«.l 

with WHter fi'om rhp Pawifii; vcvan througli E*^ I ■ 1 

Atlniitii: ocuaii hv tho GtilP Strciini. An tl 

J.iui.rlr^- r.Mii-.i"n|..>it t],.- -^luii.; i.ri.H'iiiW »■- ■ 

i.'.'.w tli:it HTuliiir iliir.-r- 

. iinii pulnr ilifuiioti-M of 

in Mill's, fl'inn iinl.M in 

ttittt mapiu'lie attrnctioii nml rqiuldinn hif.' "f 

(iilii)tt<.>riiil i.]iii.nii;ti-r!« 111 lilt) fxjifiisc! of tliuif 
in tl".' lT<>i>orti«ti» liH-iilinufil, iiii'l that llkf ■!■ . -.rf 

all nmfTiivls. a"<i owe llicir Hxiul anJ orijuitul rctAUina to 
mnjrnL'tJHni, ami tii»t tn graviiat.inii. Iii tliU iinToasfl nf matter 
intho equatorial reffioiiti oC thoBe planotti oC cur Bystem, wo 
have tlio mnst cnimmslvo evidmice that the attractum of mat- 
tor in tlit"G nrba is to tliclr rospfctivo p'juatorB, and not to their 
respet:tivo centres as Nowton sujiposod. 

WTien wfl rejrartl these immense difFpreiicoa in the equatorial 
and polar (linnietcrs of tliL" plai\c-t3, Jupiter ami Satorii — that o( 
Jnpiter being 6000 miles, and that of Saturn 7500 niilva, 
we begin to eomprehend, in a Blight degfrec, tho idea of thn 
Oreator in placing thcso planets at Bu^'h immensely great 
distances from the aun, while Ho invests them with a maffnot- 
ism so tmnscendimtly powerful in its uttraetions and repulsions, 
that their revohitlona around tlio sun are porformea with a 
marvclona certainty and exactitude. The law of magnetic 
attrouHun and repulsion hetweo-i objects hcinu inversely as 
tli« aqnnre of the distance, thoBe distatLt orhs must have a 
propelling or repellent power at tltt'ir greatest ilistaiices from 
tiie snn of alinotit infinite magnitude, to bring them within 
the attractive power of the enn, ho as to p;isi* over sneh 
immense spaces iii their allotted timea. It is the repelloat 
power of mugnetiem that returns tliem towards tho sun. 

"Similiar polca of a mn^ct repel, and contrary poles 
attract one auother ; magnetic poles always occur in pairs. If 
a magnet be broken into many pieces, eaeh iragmcnt is fooud 
to have its north and south pole». 

" Magnetic attraction and repulsion vaiy inverselv as tlie 
square of the distanee between the magnet and tlio body 
attracted or repelled. 

"If in two magnets of equal 6trengtli, the north pole of ofll 



of tho.ra be.iilttccd in contact with the south pole of the fUlior 
' ma^et, all attractive force will disappear. Keniove iha 
contact, and thu magnetic force is rei^turud in tach of tho 
nuigiR-ts. 

"If a pole of a permanent mafrnet is placed near to the end 
of a har of soft iron, this bar will ho mugnoiizLil hy iiidiwUim, 
the t;nd of the soft bar next to the po.le of tlio magnrt having 
thorc an oppcBilc j'olo to thnt of the ningncte, while (it tho 
othur end ul tho iron bar will bo found a contrary nja^nrtic 
pole. Ma2;ni-'tiziitkin hy imfurlm, may be tfl5:eftJ (brou^Hi » 
plftlft *>f glas*, wood, inttal, Ac., n-itliout dulrJmcnt. TliU 
■ condition TanisliM aa soon aa the magnet is withdrawn. 

*'BcRi'h''< iron rtkT steol, nickel, cobaU, man^nnuao, chro- 
mium, : ' '■ -v'/i'ngartarid many other »iibslftin;o!",«uffoT 

atti:i' L TI>'at iiowerfully iiilhl.;lii.-t;s innpiK-t- 

isiii. ilud to rc-i'ii.;«s, h>sijs all its nia^tiutiiiin, 

and a ■ nut atttrat'tcd by ft lua^tJCt. 

"Kvury iniipnetie eubstftnen has ita limit of tcmpfraturc; 
thus ciihiiit lUiOrt not ct-'arse to be attracted at awliito li>:nl; iron 
ocaxc-ii I" bf attrnctcd at a rod' heat; chifinjiwui jiist bolow ft 
' red lii'iii.; KWki-l at 850° Fahrenheit; and nian,2:aiiL-«o is not 
otlrai-1i-.| .m » warm snmmor day. llenre it la probiiblo that 
certain (.nbiitanoca wbicli do not appear, undtT ordinnry cip- 
ounistanet.^, to ho attracted hy a niitgnttwonbl lio fttl railed if 
thoir tftnj'L'nilure was roducod to a euffit;ieutly low dvgrvo. 
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udii to eet ilBt'lf in b "' 

■ ■■■rvd from this ]">■■ 

I'f anolliiTTiiat:i. 

,],— in fact, tlif ■ 

1:1, m. ,...j-, ;u.<, I .|.,.,l..rof W-liicb tio UL.1. -. 

pgraphioai poics and equator. 

fit! loagnetic meridian of a place is a Tertii^nl plane whioli 
"' lhrouj:h tho two ipoles of a horizontally Biiapendw" 
B]c needli< at tliia place, and wliii-b bcinkr eont* 

urvj'tiime will, of ooiirec, yaea tlirou^iih tbo 1 

"T tho earth. Tho ningnebc meridian of a pbico wjlfl 
icido witJi its gcograpliical meridian, and iho anglo 

t hy the iwo muridianft is call«d the magiiotic dcvMlion^ 

\ or dfcUnation, at this plueo. 

_ . Jllft variation of the noodle dooB not always remain the 
I^ROA. lu the rear 1580 (tho first year iu which accaratQ 



of th« hnman lio'lr, the Ulood — tlionsh it confaimi iron-^ 
invluiluil, ■Kcrv iimvu'il to bu din-inugnctK;, ao thaf if yim could 
Guepcixl a mnn Wwi'on the polos of a iiinp:nct, hU vstrciuitioa 
woulil rt'trL-ul from flnj poles, iinlil bin lingtb bccaniH (-cjunto- 
rial," thut in to sii,v, boruoiitully i»LTm;mliciJar lo Uic luityuctic 
mfttiJittu. 



From tUo dii) or Inolination of tho niajmotic needle on 
TOrioiifl [riirta ui tbo oortb's diirfniic — as 



a-mcliim is a Oaat 
I hv tbo 



foreo — wti infer Hint tine of its i>"l 

ma^nutii^m i-sifttint; ill tliO ui>ijcr Dint' otbcr 

l» attniuU'd tii llio magiietiBm in ■ i;irtb 

bonoatli. At Torn tii« dip is 

beat ill thi! intortor of tlii 

freqnoi.lly inanifostcd in tii 

\*ol(.'aiiii.' -ji'liitD, and IickI w, 

tbu dii- of thoiiecdk' '■-•- ■-'' ■ 

magni;U': oi[atitor t 

miignoLi«in in tbo m]\ 

tbu HJirtb, alr<(i in^^' - 

doubtlws to tlio iiiii' 

and tliu cnint. of tin 

olcctrii^ity and ina,L,i. . 

COIJ, W« fiud burtjiu uH i;ai.i:.i;,.,i'jii ui vuu nil' i-" '"■-■ lij;i>r:;(--UO 

nvcdlu. 

In the attraction and ropnlfiioii of the mafmctic noeiQe, 
horizontally, at tbe ningnctii^ (."[iiatcr to^vnrds tbc ijorth and 
Bontb poU-H of lliu enrtlij wc- liave n. dnal liorizontid force. In 
tbo dcviutioti of Ibe net'dle enut or v.-\'st of iiorlli or Noutb. wa 
Uavo another dual force acting liorizoutiill.v. In tin; tbipn of 
sulyocts called dia-niaguctic, which uiTiiugo thenis(.i|veii lit lig'ht 
uQ^Oa to tlio magnetic nieridiaii, or equaloHnlly ii» it la 
termed, wo liave another dual torcu ucting boi-izoutiillv. In 
tbe dip of tbe ncodic, whit-b is nothing at the luii.tjiii.M!" 
equator, but wliose aoglo with tho horizon increnBiiti,' il. rc- 

from 08 we advance tuwurda either pole till it rt'aciu'^ ; r 

a quadrant of a circlo, wo fiudannihiir dual force svith ou»^ 
set of poles in Iho fi'ozen crust of tbo cartb, while tn oi>i>im" " 
Mt of poles is in the efjTially frozen rcgiuus of tbe arctic fl 
antarctic Upper atmuepiiere of our planut. 

Tbcae forces, witb electricity and heat, all developed ' 
ligbt and controlled by tho omniscient wisdom ol ttlj. 
Almighty, are tlia powers which regulate tbe niotioua of oUl 
planet and prcsci've it in its integrity. 



"We may well diapdnBe, therefore, with the wliole tlioory 6. i 
ceil tri pet III umlcoiitrifugul forces, aiidofthoitttmotionof matter 
, by wcij;lit, wbidi oontinually is lj*;iiis C'lianpod with tlie f inua 
and I'osili'iiis it naeiimcs, the ennic eiibstniicobciii^at onetimo 
aolid aiid fixed to tlie enrtfi, then liquid and morulde on il9 
sur&ce and again gascoas und floallug In its utmo)Ji>b<jra 
aborc it. 

to, connection with this siiltjcct of ma^netiain, it ib curioi 
to observe that in llio aniiuiil and vegutuhlu kiiigdo)ii 
fornia of Ihcir produclioua nil conform, in a created or lesaW 
dogrto, to the tyjiioul forma of cllipsoidi^, or Oblate sphiu'oidJat . 
&s TJaaiiife^^tcd in lliu planut-^. Exiiiiiiiie t!io iorms ol onrtrocs. 
Vertical or luirizoiitu! scclioii.^, when thoy ai-e in full k-af, 
would disclose (.■iirred Hues, wljich, if tangentiai to t)it> sx- 
tromitios of their Ii-afy brionheji, would rcpri -> * ■ ■' "3 

of ail elllpflQ — in some cnwoii tlonfiraled, in ori 
nearly to the form of ;t eirclu. So with thi i [ [■ 

ItMig and narrow tliey may be, ttie elemqiitid i i 

ellipse U apparent in them. The fruits tliey i>(..ir i.^-.\.' aII 
Kfnkiluc charactcristica. The apple, the pcaeu, tho pi^ar, the 
Opriwt, the nectiirine, and lnueod all the stiui-v fniit::. fwire 
CDUpOB corroapoDdtng nearly to the idUfwoid. "."■ 
trOM, from _tbe coL-oa-nut thr-msh the v-'-'' 
pecan nnta, chcslnuln and bi;eehL-n, all proilu 
ui their orjter forms. piirUikii of the chucuot'-r ■ 
ohlalu r>i.h...r<.l,i^. Tia- fi.llve bt^rry, tbeoliv-, 
nil corri;>i]i>w;il in tli-'ir ^'itnTul lorms to the stan 
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.1^ in their Icav-- 



■11 pc 



■oil , 



J. Tak- 

I'l.irm, though li ■ 
i* fxtrciniti'' 



Lipp 



I lli.di 



■lii-s, troni wlii^'li tliL-y grow, towarrta the ground. 
Iio long hladufl ot Diuizeor Indian corn, ihu sugar 
:rliuni. The liaavca, fruits and bninrhcs ot trocfl, 
It part, have an inclination towards the 



} OOmiuonfy peoduut. Their tops are uttriuited up^vati 



and nr« fionncDllv v*rti«il. Wliy do ibftlr bmnulius extend 



Fri-i . (ul lu tbrm, (v.. 

Bio:. :,iidf;fni.Tiillyi ■ 

will!. _ ^. ) siro iittructud 111. ' _ _.iv- 

riur )u.Lp-i.':lj-.:ii uf lUi; cuitli, :iii-l rcmalu ou il b^- iW buiua 

OttrauUuD, unluMs rcmuvuil from U tjf- u mipvrior force. 

If thoro 13 any tratli in tbo atofy of Sir leaac K^cwton har- 

itig ljci;n tvi] t£. the adoptiLm nt" lii:( tlicorr of j;ravif;iti.>n, niid 
of ccittnjtftal ttnii cyntri IVii^.i! fureov liy tiic bight ■f mi a|-.]-.le 
tailing fmm ita tree to tin.' g^romiO, it is to be liiininUil that ba 
did not investigate llic forco vvliiph cxi/andcd iht- sc-_i!, causod 
its periiiinatiou, jmsbcd it from the fioil, (whirr Ly pnivitalion 
it ^ould liarc romiiiucO,) iinJ diwctod ils <!''• - jii m. m iijv 
wards and laterally, f')rniii)ff it» fniit^hml, hK ' ' ',' 

and holijjne Uiu JattiTMiRBt'iidod iii the iiir, 'n: 
hail or ■wind, till iti its maiiirity, its f,'rir\vth ■ 
to the c;irth, by the nItraiUivo ikjwci- of thu '■■ ■ \. 

had rciiflk'il ila parent tree from, the soil. Had hc.il(;in! bO, 
we inifflit not now be compellod to begin anew the study of 
terrestrial [iliyBica, after haniig abandoned the leariiod ej-ccu 
latJuna of this celebrated iibilosophcp 

Now, in the animal iiingdoin, wc will begin with man, wlw, 
we flatter ourHflvcs, ie the higbcHt development of animal life. 
As be Hfaiidw erect apon liis feet, if we aaijijiiac a vtirlical pbme 
to b« pacsi'd tlirougli his person laterolfy, tbecur^'cd line bo 
pn)dUo(.'d, tanycntijil to his jirominencen, wouJd be nii ellijieu. 
TIiu revolution uf tbat ellipse, ou ils longer axis, wowli! i-ro- 
duce an ellipi^oid. Now,* that ollipeoid ie, during tlie life oi 
,til0 man, a magnet, with opjiosite pi'lea nt its bead and led, 
And v.irioii!< parts of liis body are also Beparnle ningiicl:', btil 
in bariiioiiy with the chief niiiguet, Ilie legs are a horse ehoe 



4 



inaf[oel^ with tlie polos In llio feet, and tiia fi«*e toe> on each 

t:ona(iCutii, lur o;(ot» iiml, fuur liMi-.-v.' '.,!,, .J ntiig- 
.1, from ilLnnnJ^wa l.OIlllL, tlif m:.. r 

;-.T prmluctJ, panilyniii nl' Unit ' i 

Ilia ariil (.'X|i:in'iiv(; -jiArcr pf t' 

i n ■^_". [■ ill n .1 upon by tli'u i'il' ■ 1 ' '■ '" 

fiiniinh aiuit.her Lnrsa iilii>e !■ 

haiiil coiiflcit-Hte, cutli, four ]■ 

at dio extr*;inilit'«. TIiu oj.: 

each ]iair rusiiGctivcIy, conntimtu ■* liursc iiUoo )i»i_i^it.L. Tlie 

genital organn »nj ein;li ft sopamte, Ijut very powerflil niagiiot, 

uid ttro ullipfioids ju li>rin. 

In quailrtipoilp, tlitf fure lepra nrc & borec ehoo magnet, at uIb 
are tho himl leg*. Tho si'lit Iio'<l'it uf tiio luiiiitiiiuts arc ttU^ 
borse elioo ma^tiuta; so Dre tlm rmiii'l li.ioft of llio hoTi'H, 
asx, Urn nmle uml tlio zrl-i-j., vitli ihoir pcltia poiutii.^j lo 
rtiir, niBtfail of to tlio from. A l:it...iul lnu-i^frnml aoiainii off 
quaJTiiiK'tl tlii'nii^h liis li-.ii.l, ii'-i li ati'i Ijtuly, wnul'i d'^vcto) 
an elli[tliL'aI ciirvo. The jii.vs of aiaiiiala are separate hora 
siloe riia^ieta. A eerjiont, whicli Is alait an elUpsuiii, ia a ii 
net. and wlieu it ia coilod, each ol" its coiU nruservoa tlie eltifS 
Boioal tiinn. Tbo saiui- tj-p« ruiifi tlirou^li tiio fcatlierrd t;iljefl__ 
and the forms of the fishca cvi^n'vrhfre i>nrtuke, muru or kss, 
of thu ulcmentary clajiractcr of tue eUipeoitL 

In tho inrostigation ofthis snbjoet it will he foiini? that tho 
attachment uf auimalii to tlm onrtli, and thoir loiioimitioii tipoa 
it, are due to niiigmstiBiD, and not to gravitation. It will ho 
ohecnTtl, that iu all aiiiiriiila. tiii-ir budics, which are tlmir 
hoftvioet parte, are the furtin't-t ri-Tiiowd from Iho «ur!bfO of 
tho ciirlli, which coukl iiut 1"; tliu i.-u.'-oif tlicj woro hijhl Ik tho 
earth hy tho attraction of Ilii;ir wi'i,?'Iit or granty. Aa Ne'.v- 
tton's rtilu is tliat thu ftttrai;riuii ofgT-avilution is jimporlionul lo 
llw niait* or woight, and, aa the hoad, neek, body and lhigU« 
arc Uio heaviest parte of tliO animal, they ahould bo nearcitl lo 
the curtii, which it is kiiowji. thuy are not. 

Xi.\r, v.'liv id tliis typo en nnJvort«ftl — as well in planets aa ia 
whntcivr ili^t lia't life npnii them? Is it not bi;uiiu8o of mag- 
netism, lli;it hna developed this fnrm and it8 niodiliailifmst 
Dciea uiit tlia magnetism of the atiiioanhiTB control IIk' inova- 
incnts of liirda Ity its attractinna and ropulsioua; of tlio Ban, 
irhtuh id liighlv mamctic, thoae of tin? fiahea and nuirina 
aiiiinala wliicli inhabit it; and of both the air and tliu land, 
t ef the ammala who live upon the land, and of tho plants* 



ffliicli aro (lofolopi>d in its floil t tihignolhtn, therefore, is an 
donitint nf IiTp, in [daula ami animule, ami is one of the moiivo 
poworx of iilttuolarj aud stcllur moviiiuvnts m tho aaivorse. 

Lot aa now rotnru to Moeea ami his book of (/oncsia. In 
the 2(1 chapter ami 7tli vorso, ho saya: "Aud the Lord Ootl 
I'lfuifd man iif tbo filimu of tho onrtb, aud brpathod into hia 
fjci llie Iireath of lite ; and man hoenmo a living bouI." And 
i« ll)« 2l3t vurso, "Tliun tbo Lord God eitet a duop hIooh upon 
Adam, asid whou ho was iast asli'op, ho took ono of lua ribs 
and filled up Hosh fiir it." And in tlm 22d vupho, '*Aml the 
Lc>rd 'jod built tho rib \vlii;Ii he took fpom Adam into a 

wumun, and )ir- --■-'" '■ - '■■ ^ i •■■■ " '.^'' -.-.--. ,]„.,■ the 

hiatory of M ■ 'In- pro- 

Tim-« of G- r Xilo; 

i\i> :)H ■tiinr ■ ^'-iiolloil 

. .("(Ii,-I!.i!iruwa, 

_'M <:r.\dU laudo 

■ :r.':.ni: his di9- 

<v>-. ■ '■ r 1 batho 

in 111 lurscd 

nml ■ : -w ibe 

lidoiii ■ , ■ . :i 111 t.he 

river; hi.-* i.'J[i.:.tUua by iljL- jii'icsU, who ul Lliut ^cr'uiJ, na a 
clftts, wuro the most loanK-d porsona in E»jpt ; his snbscinont 
nUaudonuKiiit of the court nf Phitraob, and flight into the 
desert, whoro ho i>!inwd forty voara of hia lifo; hia Bcloctiou aa 
I»»i]or of bifl pooplo in their fli./^ht Jrora K;^ypf, and bis resi- 
- donot' among ihom for tho last forty years of Ids Hfo ; wo are 
not aurprlsc'J that 30 IcLirtied a imia, of such variod (ixpori- 
oncoe, ahnuld have boon cboeca to conduct Biicli a poonlo oa 
tbo Iflraclitus oat of bondage, to a land flowing with niilk and 
lipney. 

In the toinplo3 of K^ypt, be had dotibtlese soon tbo pricsta 
oftontirncg ciif^a!;'.'(l in Tiiaiviiig their idols out of tbu ebiiift of 
iho river N)lo. IV'Huips ho hiiiiftolf tn.iy li:ivc iissiatod in llioir 
liiiniifautiirc. IIo mast have liiid tho liistory of bis lifi' im- 
pftvtod to him, find tlie ooao of the river oa which bis cradle 
liad rostod iiiiist have been to liim a fauiilinr object-. IIi; know 
tJie plft^tio cbariictur of ita elimo, bow easily it «ould be niude 
tottsaumo any form. And ho waa probably auquainti.-d with 
the qualities of tlio variona materinla composing it, \"iz : tho 
taipbonate of lime, from the bed of tbo rivor, the rcnmina of 
Dih and reptiles, replete with pbosphates, aud tbo vegotablo 



nuittor, in almost ovory str^ce of dccompMition. Wlpn, thoro. 
fore, it vra3 rovoaluJ to him by th.* M-i-i r'.K- ii, it i,,L i..,,! 
formoJ mail oat of the slimo of ilic 
U[)tl>jrs(uia>l th tt Diviua power coalil ! 
matorrtU. bat t!io inresting tlila iikll 
WilU lifo, by eimply broatliing into Lis I'.i-^j M;ia hulIi ; 
rostaliuii ul' poorer aa inuat baVo cont'auuilod all liU reaaoiiiffl 
fiwoilitM!. * 

Xiot 09 SCO if Tfo can form any idea of iiow ' 
of tho first man vraa ofijcti; J. lii-member 1 1 1 
lation r>f :i p!i*,-?v,'i! f.ict, awl in commuriicaiij. . 

tbr.Hi ' -' '■ a of Ari>s.^s, t.hJ Creator ai I ni'-.in 

ma!; ■ :i. but Uua left it to ui to ilistiover, 11" ■ 

can, iiyig tij" aut, £ir ilUbelioving iho iwu 

tioa. , , ■''■■ tho lirat man to havo bocn i.nulf uit 

tho iualuj-i;ii.-i moul'iijnod. llo ia connilofo In n ! i 
tlior aro all proprirod ami roaJy to work a; 
aball bt! impartou to tlmm. Tiiia i* dono by ■■ ■ 
fuco tho breath (»f Hfo," onJ "the mau becomes n Ii.in^ 
N'»vr, the tlrit ittiuiry is, what ia the breath of lifo ? Au(!oi-t| 
ing to M'n^-3, ii,^nt IiaJ been created, tho earth had recoiv> 
ita form, the thrco kSngdoma, animal, vesctablo ami minorav' 
woro dylinod, and their fuiictiuna were beinc^ perforiuod, an 
atmoaphuni uxiatod, and wu may snppouo Miat it wa^ fonati- 
tutod to fnliil aU tho couditiona wliich ftppcrtain to it at tlif 
preeent dfiy. Its ulcmcnta wore tbo samo then aa now. Li jlit, 
Tvhicli from the beginniiif? had been passing tbroagh itUcrstoJ. 
lar nnd in tii-rpbi notary Rpacca, with lU inconooi\fiti!o v.-1-M-ity, 
had, on cnti-'riiijj tho ilenaer medium of the :■/■ ■ ' 
daved enorra-ma friction, by wbiph electil' 
quctitly miii^netism, had been evolved to [> ■ 
asHigiiOd tn rlicm in t?ie Divine economy. "^Vi ■ i 
fore, wtt'* linished in liis atructural condition, ami tin- Ijl^od 
lay in hi:* htart and Inng-s nrteriea and veins, without motiiW, 
bat ready f^r uao, all that was necoaaary waa to till Lia lungs t 
With (ttiniia[,hcrio air, iiof;aiivply electrified, and life at oiicta 
bucame ort^ihliahed in liif Bystem. Tliis waa done by bn;atlta_ 
iniy in hirt face tho brenlh of life, that ia to say atmoiplierie aiu^ 
wiiicb, oondacted by tha nostrils and the mouth through tho i 
windpipe to iho Innps, and throogli tbo eyea and eara to tlie 
brain, mid raocting there the blood oppoaitoly electrified, the 
OOtijnuction lit' these oppoaito eloctrlcitlus produced heat, which, 
oonanmin? tbo carbon of flic blood in tlie oxygen ^as of thg 1 
dftnoBpIiGrie air, formed carbonic acid gas, thus purJiyiug f»-'" 



itiia wirHon. ImpaMine tn U n hoflt oriOO" of tompcjahiM, 



^ if bfat in tnivorwiti^ ibo buLly. l'Ii 

tricity of tlio IjIdoiI, hy irnltu'tHJii, from Wiiit; ; 
nt'^jailvc ; in tlio Iicatt it buL-oinc^ a^iiii pt>,.. 
info tlio Ittngs to meet the negative cloctri. 
jiliorii! air, wIkto t!iO same jjrouwa wf burr' if I 

tlio bltxitl ill tho o\-Ti:f*!i tri' "f the atniosiil^'i . 

the ljl.in>l, ■!.: ■ ■ : ' '. ,i_;iiin iiitu the liu;tr(. :ni-l i 
thri'ii^li Ui>' ■■ ■ '"it ilio gyMtom aa "liofon;, mul so 

on wliile Hli' lal condition. This is, ]-ircil.;iMp, 

tUo phy.'iii.-ul \: ,-. .!'.scrihe(Hiitlic2'] diapti'miiJ 7th 

vursc of thti Imuk ivl' tJi!Ut;:iis; and ^va find that olw'M'ieity, 
hoat, uiiil masnotism, aro eaecutial olomantB of it, untl that 
wUhoiit them it canuut exist 

Dr. Ure, in bia celobratdfl oxporiment of oonvoyiri'^cMrnnt? 
of olv<;tridty along the npinarnt-rvos of tlie roceiiliy <i\- -uii;*! 
mtlltifiiCtfr, Clydosdalo, wtiilo tho b(«ly was alill wai'ui, tliiiii_;;ii 
Hfowas extinct, produced a hnrriblocaricaturu of tho ojKratioiia 
of lif»i, by calling into violent contmutioiis tUo lunaclea uf tlio 
fope. All the fxiire&sione of ntgo, liiitrcd, despair and liorror 
WpTO Jopiftcd upon the foaturca, prodin-iiny bo roroUJn^ u 
iCoiia tliat mu.ny spoctatora fainted at the sic;hU In liko 
maiincr musotilat cOntrai'liotia and tiximnsions of the limbn, 
imitstin^ th« niovomoiita of actual life, wore exhibited, to the 
ftstonishmcnt of beholders, 

Tho iiigenioaa physicist, Rittor. of Munich, in Bavaria, oelo- 
brated far his expcrimt^nts in palvaniBin, has, through thftta, j 
amoiig other things, cstablishod the fact, that a conetant do- 



miii iiyihe force ot Tni)gnctifini,iinu iLi 
j^ntinuud at tlio will of tho auimivl. 



. iUv(ly *;lcctnfieJ. Tli« mules, 
. . ., or <lVii;,U of tl,.' v;, '.7 ,.f n,a 

PectrifipJ. T'm 
ti; wlit'ii ft c 



> i>t.'lUj^. ducti, tlledt, U lilQ VUItltUCUDO- 



i»« Tivw iia tlie iimsolea. This Tnust In; l: 

Hlh rofcjretice onl^- to the t'Xiircisfl of tl^' 

"■"^Ibreus. Ill tratiamittiii^ the miie'i' 

1 the pari of iiiaolive coniluctora. It i.n u.jt iaj 
A largo jiart of a mu^clo, tlwit an electriwil om 
k be aiiowu to cxioi, hut tlitit every i>'jr.icle, tlu 



8<^mo.'F(jari»silicc! arcrydiirtiiignitilicdFrenoli iwiresi*, Iinving 
ai) •'tiira'icumi.-nt at tlia Impcrinl Tlioalm at Bt Pclcmlturgh, 
Rpriveil rlicrc- at tho Jicglnnin;; of winter. Sctm eftor her ar- 
rival, in companj- with ftjecntloman of her party. hIic pfocoG«le<l 
<0 tlio proiinilfl i<(* till) WintuP I'lilac* fur wjilldag t.Tcrdeo. 
Winter liiid iirrivoci ttiiil the. f;n>itti(l \\-m covoroU wilU Btiow, 
itimit! iif which litul recently fallou. Thu air was calm and tbo 
wculher very cold. 

In tho courHO of tlioir iralk, thotr attention was attracted by 
the appcaruiico of H fjeutkiiiKii of very distinguishod mien, 
wLu v.'as uIbb walli'uijj. Ilu was T^>ry tall and rutnurkably 
liaH<^bonio, and w«s approiichiuff tlioni rapidly ; very much iin- 

f)rufls(jd by his appcaraneo and imuiiicr, they wurc regarding 
dm very fixodly, wlieu aa lift cniue iifur ti> tlicm they s.iw liini 
take oil' Irom his hand a clo'\e, ami stuoping ]ow ho gnnju'd u 
liaiidfiil Qt' tho lijfht ana uowly ialli;ii mniw. This struugy 
movomeiit bo liilly occupied their ntteiitiou, Ihat lh*y \vor« 
almost unaware of bis having resi^hcd them, ivhen, Ptoppin^ 
hoforo tho liidy, he very aljruptly clajipi^d his liaiul lilh-d witli 
snow upon her noae, and he.san to rub it vigoronsly, at tho 
same tiiaeMying to licr in French; "^Iada1ne, yo\ir noso Is 
frozen:" Ilur attendant, astotmdcdhy wliatat first Im thouglit 
was intended aa a ^reat indifputy lo tho lady, ■vvaa ahont to re- 
sent it, wliun ho heard tlie c-xplanation which aeeonipuniod it. 
Tho Knmeror Nieholas, Jl-r it was he, began to rub l)riskly llio 
, noao »na fiico of the lady with Ids hand tilled with enow, to ro- 
»toro, hy friction, th« proper circulation of the hhiod. and thns 
prevent tiio great injury to the lady's face which tho loss of 
uor iioee would occasion. lie spoke cncouragitifjly to her, and 
calling an attendant ho Rent fop his surgeon, and attfr the eijs 
culafion of the blood in hor face waa ro-e3tahli»hed, she was re- 
turned to her npartmcnta, where she received every attention, 
by tho Mmperor's orders, and in a liltlu while she waa eiitiptdy 
reetopcd. Kow, why did the Emperor rub her nose and faco 
with snow ; and w!iy did he take oil" hia glove from bla liaatl 
to perform that office ? , 

It has been long known, that frozen limits can be restorftd 
to their normal condition of healthy vigour by the application 
of snow or pouiidcd ice to the part aiteeted, when qnickly 
rubbed with the human hnnd; but it is not bo well known why 
Bueh an etl'cet is thus prodmcd. Let us essay ari explanation 
of it. "When a limb or member is frozen, the circnlation of 
the Mood in it ceases, and the life of the limb or member is 
euttpendcd; oud onhss its healthy notion is speedily restored. 



•Its 

III* I'iirt. (ifTTlr-il Tnsr'B ils vitality, gatiRTCtio Sfta in, nml niiH)W- 
tatioii ' -'■ry- Tlie tinitiml oJci-'diLity that it coti- 

laiii' I 1. Xo\\% tlie liiimrm TjiinJ has one kind 

oCi-'l ;■ ico has Uie opposite kind ofvK'ctricity. 

Whi^a i.i..-v=.'i'i.-'.-Mvj, olcotriciticB aro Ijroiijilit toyi'tlicr in coa 
tact by iriutioii, aa they worn in this instance, 1ki;i( and mag- 
nctiiim wure ovulved, which heat warmetl and i'X|iftiidid lUo 
frozen tioae, ami aaaociatud with t)\ts magiictistii tliiit, hiul hccn 
dovt'Ioped, excited an eloctriciil curreut in thct eua^rnlatod 
blftod in tliQ VOIDS of tho uqbc uml faco, whicli then hiitrmi to 
Hon* ill ita natural cuurau. Whon thia friction is tlmw coa- 
UtiaCd for a aufficicnt (iini.i, Ihi; hujilth of thu linili or inoniber 
is roBtorcd. Kow if hoat from ctJiubusfiou hud liL'cn aj-jilied 
in tbia caao, insiund of Jioat iWini vlectrifllv evolved 1*7 fritN 
tlon, 0,9 above dcscrilK'd, it would haro rosuTtod in tlio iuorti- 
£cation and loss of tito ludy'a nose. 

It has been abnndiintljc ebown, by cxpcrimcnfa mndo hy 

diBtinguiebod stiuntiwta, that, undiT the inihieiicti of weak car* 

I -?cnta of oloHrk'ity. Riilts can bu resolved into their component 

clonioats. In this way a compound c«n bo scpiiraffd into ita 

constituent acid lUid bafo.. It haa iiIko boi^n abowtr, by Bft-quorol, 

tbatifan iu.'id and idkaline solution bo so ]>lai!i'd thai. Ilieir 

union is i.>lU'<.tod through tbo parietes of an animal membrane, 

or, indi'ed, of an v other poroiis diapbra^^, a. cnrront of olwo- 

' trioUy is evoIv(.4. This hna been fonna to bo true with all 

I BcidH and sohible baHcfl. Now, Dr. Golding Bird aasertu, that 

" witli tlii^ ext'option of the stomach and eceeum, tho wlinle 

I extent of thii iniicons mi>nd»rano, ia bathed with an allcaliao 

I uucngs flnid. and tho cxtcAal covering of tbe body ia as con- 

I BtatiCly exhaling an aeid Ibiid, except in the axillary and 

' ptibic re^tnna. The muss of the animal frainti ia thns pUiced 

■ - LTftat cnrelopea, tbo one aikalino and fhc otbor 

iialyut thu mouth, nostrila itnd iiduh. Donnb, 

,t tbia arrangement in iiiiitw competent to tho 

'.'':tncity. 

'* Tlio blood in ft licaltby state, exorta a well nmrkod aTkalina 
laotlott DO tort paper — hut a piece of nmacular flufib containing 
I a large proportion of alkaline blood, when it ia cut into 
I unutU piecea and digoatcd in water, llio infuaion tbiis ob- 
I t^ncd IS actually ttL'iii to litmus paper, Thia eurioua cireuin- 
I stanca is esphiincd by the fact announced by Licbi;;; Iliat, 
[ olthoach Ibe blood in the vcsaela of tho musele is aikalino 
1 firom the lri!m«ic phosjilmto of eoda, yot tho proper fluids or 
I ascrolions of tbe tissued exterior to tho capillaries arc uciilc 



fiom thrpr.-";r 



r.f fVr-n pltn^linrif sn-l Inrf^c nr^Ha. TfeflS 



in ,ljii;.: 



■ . of nu-t.iiTiii>n.li. 
tlio otilur (li»! nil! 
iiiil piiiiOiti<>nii. 



ul' n muscle 



iujir*'U«ruttiig ulttctricity can no loiiifcr Ijo duuita^. 

" III tlio cpurBH of twciity-four hours a cou: I lii:ilJi- [.r-itor- 
Hoiiofwatcfr vapour vxliiiloa from liie snt: . ly. 

This liiis \>wn ilitll-rttiilly tttlimnttd, nn*l y I ;;- 

rintiMiM — I'lit tVi.'ni 30 to 4^ ouiifo-s of wnX'v -,.l 

rill "I'iVwm ttio syfttciii, Tlio ftvuporai itin <'i nn.- uniLiui.i of 
fluiii ifl Miitli'.iictit to (JiHturli ilie cili^t'lrin eqiiilibrinra of iho 
liixly, and to ovnlve electricity of mnoU liii^lntr tension tlian 
tliat aet freo hy Hifiinical action. This evfi[icinilici[i may proba- 
bly af-coant. fur the tracc9 of fceo electricity gontirally to Ixj do- 
toctoil iu the body, by laeroly insuUitiiig a pcraon iiud placing 
bim ill contact with a comlenelng tiectrometer. PJulF ana 
Ahrcns gonernJly found tho ok-ctrieity of tho body fhas wx- 
nnnric'l to bL> positivti, cspocially wbcn tho circulatiou bad 
been oxdtu'l liy jiurtiikiiis *'f i*''-'''''"'""! stimulfliits. ITummor, 
anjtlior oUurvcr, found timt iii 2422 experiments on liimsclt 
Ms body Wfla po«itively ek-ctrlo in 12G2, negative In 771, and 
iitjutnil in S9SI. Tlio oanaes of tho variiitioHg in tho cbanicter 
of the elc^i-trio conditions of tlio hodv.'aflmit of ready ox- 
pliiuatione in iho varying composftion of t!io porspireil fluid, 
Fiir if it contains, aa it generully does, Honio free acid, it, by 
its evaporation, would loavo tliO body puailively electric; 
whlldt if it merely contaiua neutral Halt, it would induce an 
oppotiite condition. The accuracy of those etatemonta can bu 
easily verified by meauB of tho olectroiiietcr." 

" It 19 an etitabliiibod fiict that, indepL'ndcntly of cfunbustion, 
cbomical aoliou or evaporation, tho mere contact of hoterogc. 
Qcona organic matters ie competent to disturb eluctric oqui- 
Ubi-ium." 

" ^"^latevo^ may bo tbe influtiiice of electricity as Bn agent 
iu exciting tho ftmetion of digestion, it is now pi'etty distinctly 
madu out that the function of digestion in. tbe etomac-b is an 
action allied to simple solution, of wMeb water — a proper 
temperature, [ahvayd associated ivilli electricity] — and a free 
«eid, tbu bydrocbloric, phosphoric, or both, arc the active 



I agents. "Wo pnsaesq b 
[in current of iilut^tninty i 



|afliJt!, llio tonl ii;rv'iit!* ill d'MS<'it\ 



' "n'l 



ifient evJiluDce to indaM na in pegnlrd 



rbicb tii6>' \rcm goueratod." 



["j:ii:>l. nnil llifir ponKtitnvnt 
, sot lr.-< ill tl:<' ?tiiiiui'h, tlio 
iiij; (--i-nvcTir-l in l!..j liv«T to 
■.il'\>m iiftlio i^orutl birt.1.1, nnil 
[i ill (\irl>i)ii in tliu Itirni nf a 
t. also n]ijn'arii, frutn vanfiaa 
ai'cictuii ninltora iire alirnjs' 
.iliUi>u from that of tlio LIuod £ram 
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ItiU >'• 



!]icls itself iut.) til 



f Leart, and ttietioo \<y lUa^ I 
n it roftclios ttio cu|iilWieB; T 



V' II Licit, 



I of olty^li'i<.iiv ul'tbu bully at nil fimoa. 



tJCu vtiiivlii^ 



Puring RU fttlmik {>f fever, whilo llie patiunt is BiiOliring' 
from th« great iutonor biiat of liia liodj* from dioturlied fk-c- 
triciil m-'tiiiu, wliy iloos lie con tin mil ly axk fi«r euli] wnttT? It 
ifii liocuiiKo llio cold water, ojijoiaiteh-^e loot rill til to (hi' ox'cr- 
Ueat,od organs oud viecfra of hie limlj, ia ilinramlijj bj tho 
instinct of liU uaturv, which reqiiircs ii, ho tlmt Oic iucreu«utl 
heat developed by tlic coujuuutiou of thoso oiipositu (jioclriei- 
tita ni:i,_v Btill moro uxpHini iho tissuca and viacem niid liWruto 
tlie wuttp thcrufrom whicli, uiixid ■with the wattr dmlil;, 
would carry off in pcriiiilrstion tLo cxccsa of ftectricily and 
restore tho body to io uoniiiil coudilJon. Fur tliU reuaon, 
cold wiitcr in furgu (iiiiuiiitins sliould iilwaya he proscnhL'd in 
oases of fovcr, to carry till' tho sariiliiii ulMtncity, hy tho 
perapinition it iiidiieos, tia well os to supply iho material for 
tlio very pcrai)! ration I hat it in iiitendi'ii il should produce. 
Warm saltno or aeid hatha, hy expaudint; the poriis of tliu 
siciii, mid thus proraotiuj^ perspiration, arc; iiaturid rtiniedios 
in cases of fiivor or of violent inllaminatiuii. Pcreplraliou, 
(■herefore, alkaline or- acid, is tlio remedy for oxi^osnivo eltc- 
tmatioii — and just as tho perspiration is either alkaliou or 
acid, in those places -of tho body where in ita nalural state .it 
Bhould bo tho reverse, ought the physician to be able to diag- 
11090 tlio causes of this abuorinal condition, aud to restore t£e 
^ectrical ofjuilibriuui in tlnvaysteiji. 

The sexoa are oppositely electrified — hence their mutual it- 
t^nelioii liT eafh other. Sow give them tlio same elMtrioiiieB, 
and mutual repulsion immediately, results. Lot U3 ponder 
^while on this subject, llvcry one must have observed in the 
press of tliie counlry, elmost daily, and in every part of it, 
accounts of tlio most outrageous, cruel, and in some cuhga of 
diabolical attacks of mou upon women^and oecasionally of 
women upon mon, generally when they bonj toward each 
(ithi-'r ihc relation of huaband aud wife. When they have been 
first ucqaaiiited with each other, their electricilius bciiitr oppo- 
eite, they were mutually iittracted to each other, their actiniiint- 
anee grew into esteem, and ripened into aifection and love, 
and they became man and wife. The animal system develops 
clactrieily, magnetism aud heat in it:^ functional action:! — the 
kind of electricity and magnetism are dependent npon the 
habits of life, the diet, tho uecupation and asaociatiun of the indi 
yitiuid. When these are similar similar electric and iiiaguetie 
conditions of tho body 'will reanlt. It lias been shown that the 
negative or masculine electricity of the mail is reversed, and 
beeomea positive like that of tlie woman under the oxcitcnicnt 
of alcoholic stimulauta — in other words, for the tiuio btilag^ 
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Ihc TOftn liftcomes a wnman, and is converted into tlio only 
Uiing whicli ibe IlritiBh I'arlianiout,in allitagreai {loluiilinlity, 
eonltl iit)t do, vr/. : nialco a man a womuu, or a wonian » t 
Tliis, alcoholic lidoiiilantK bavo always dono, and ore irnv •! ^ 
every day, Wlion this cliani^i! in the condition of his ck-ciricity'" 
has occurred, his attributfa 1k-c<.ihic CerainiDO ; lie ia irritable, 
frrntional, txcitablo by trlviaruies, and when ojipoa^d in lib 
opiniiins ur conduct, b*;ct)incs ^-iolcnt and fnilrageous, uud if, 
ill this mood, liu inwU Ids wjiV, whose norinul condiiinii of 
(dcctricity i-i like hie prosmit cundition, jiuaitivc, thcv repel 
each othtf, burouio nuitually abusivi;, (iufj;iigc in coiillict and 
deadly nlrifi,^, and tho nowfipajK-'r of ihe noxt dayannuaiicfs thil 
verdict i>f Ihe noronorfl jiiiy on ibo casa How many sut-li in- 
cidents are occurring iluily ia uhnost every ijait nConr cxlcridcd 
COHHtrj- ; aud who ^vo^i]d <:.\]ifict to find the discovery of (ho 
moving eaiise of all these terrible crimes in the ptTepil-a[i<in of 
the criminals and yet ecieucu has ahotvu that the metaiuur- 

SJioaia of a man into a woman by changing tho nojativo con- 
iUon of hie electricity into tho jiositivi! eloctrfeity of ihe 
woman, with all ila attributes, is disclosed by Ihe character oY 
1 hift perspiration, Fupt.'iii'liK'od by the u^v of alcohol ie stimu- 
' Dmt^I It in a vt.-ry eurluiiri ihliii^ lo nolo, that among tho Per- 
^fliftns, one. of thu mont iim:iuiit uf peoplt'S, tliQ ordiuury euluta- 
tiotl.ou the meeting of friends, is, not as among the J'-nglieh, 
** Jlow do ymi do t " Hn if ynur life was on« of iucosaant labor, 
Dfibsumong thoFrench, " Ooramentvonaporto/^yousr' "How 
[ do you c;in-y voursielf 'f " aa if it was a great exertion to inovc 
j at nil' — Imt " ilow do you perspiro 'i " In the lapse of atfiM, a 
[ TUSt d>:.il of knowledge tiseiul to' a peoplo, is necesaarily ac- 
I qalrad by their experience, personal aa wcit as national. In 
' Wfi hot aTi<l arid climate of I'eruia, the people Bofter, and have 
I alM^ys suli'eroJ, greatly from fevers, eruptive diseases of tho 
I attiil, as well as from thoso of a dyaenterii; and obolemic (diiir- 
I acbir. Their experience has tanirht them, in their diseHscs, 
] tjjat tho flritt relief from suffering that they felt, was in tho re- 
Iflirn of their perspiration to their skin, and as long ns that 
f porspii-ulion eould be rmiintaiued, just ao long was their relit'f 
tsonuuiK'tl — -lieuee thoy caiue to regard it as synonytnouw wiiJi 
B fetalc of good health, and the salutation among friends on 
L mOutiui; was iuU-odueed and' became common amyng the 



tijrt woman, hereafter, delude herself with tho idea that 

fb^wtn reform a man addicted to tlie u30 of nicohoiic siiniu* 

' IfltttH by marriage. Should she attempt it, ehe will full n 

I uutiui to the duiuidon, as many of her sex liave duua hcfori'' 




■ »itn Will "fliKl thit her \n\\ is controUwl hy Kt-r iinnnnl 

vlfi^tricilT, wliicU ia uf Uio samo charactpr as tbnt iif (ho 

i<i;iri. i.ir liiiRbaiid, ulul lluit, in ofiile »r)ierBcK,tli4i two will bo 
inti!>iiill,t i-L-pullont, nnd tlicir oaMciatiott m mau nnU wlfo will 
ba uuliiip|<y in tbo vxtrctue. 



ofi. 
prut, 
wii! 
nn'l ' 

mnilll'.r ..■iiliJl^'^'> iii.-'I:iMlj'; '■ 
and luik.-* Iiira to aoconii>anv- 1. 
ffrnx!*, iliJii't yoa Rtol am nil J. 
The wile urges htrn to go homv, lut- 
imlilJL' etmcLs in hid cotidiLiiin. Hi' 

fielioiit clcctrifiticH lire in »ction ; i 
(iuce i>riil>ab!j' onHuoR, nii<l ttii: {<cilir< : < 
ever vonture to rem 'iiisl rati; willi a diuukt.ii luaii ; htr UW 
ojwtrical condition iitrltiils il ; i»tii'Ii rvnmniitrunrD ipritiitea't 
man, dcvoloiis liia iiitjfcr, ftjid k'lulu to vloioiico ; un'l irfionr 
ia rwuLTii Tiered that wouil-ii art' pjirlicularly thtt iiljuci- ■ 
«ttjii.'k liy druiilieu iin^ii. ni ii* tiindo nirmitl'St hy ll'iy [.i, 
in llii! diiily prcNS of riie conntry, of iTiniri* tliat !i i 
voiiiiiiUtufJ. it ia obnuuii that tlioir siifcty will bo prou;.,. . .._, 
(hulr ftilenco. 

The remarkalilo variationsi in his own cloetrical conflition, 
riiliortodby the observor, Ilemriier, on dt^dnccd from liiw ixpurU 
inciila njioii liis own bitdy, go to i;how tlitit ovcry iii.-idftir in 
Imninn lifo might ho traco'd to ila ulwfriciil condi'linn ; iiil llio 
l>e88iona ore exeilad by it, and oro subdiiwl by h:* nv-TSiil ; all 
llu) emotions uro necesaary conseoiionwrt of il, :ind it U not 
probahly goinj; too far to say tlint tliQ intxjllcotuulity oi' man la 
largely duo to bia electricity and ma}^*iic-tiain, 

"Wi! havotJiusebowi) I hat from flKiijnjircffniVtioti <5f lli'^'i'ViiTo 
of l!io Tvarm-bioodfd niiiina!, tlii'oii^^h itn wliolii cxistcru v_ il.'c 
t/ifity, magnetism, and heat, awi tlin eswuitiid eh mi.'iil^ ■■f irj 
niality; and tlmt etiirtnisf from the lin^t, insm, Aduin, it -.■.-^ 
nnt until tbo Crt^ator hiid "bn'.itlu-d iiitn Ms fut-c tlio !i ■ ; th 
of life," or, m wf intorprt-t it, liadbrMitjIit togotlier tin- > tr ■■-- 
pburio air and (bo lilt.od in Iw lun;:!i, o(ipot*ttc!y cKrir^' M, 
liy hroatfala^ that ahnospbcTic air iiitn liis lace, t roii^-li liU 
montll, iiOHlriU, and eyes, uod thoa bringing it into coutuct 



witii t)io oppo8it<>Iy etflctrified lilnod, Oiat life ia AAtao wai 
estaltllnltc^O, Aiiil iae W of llfo mado uuiwrsal I'ur All hb 
dcAccuduiite. 
It i« i-iirionB to olisorvo the inflrviliins pniviaionemada hy 

tlic Creator to rcUuvu tlio luiniiiii-niiinKil IViku ilio ■.xci-ss of 
dci-ilVical notion in liin syBlein CrMmwliui " ■ - iiniin 

liciiig llm most iiTi]>"rl:i(it. of tho OI-l' I in ;j 

bony striK'liir'j c;illi''l t!n'i:r;iiiiiiiii, or ; ■ ■ imJ 

parts nnitt.'d b_vi*i.'i'fii(rii i'Ol'oh, aud siil.j...,. .■ ■ 

of moijility at tliiisi.- t'dji'cs, to protect the wkii 

ty trivial, aci>id(Mii:il lilnvv-, ur tircSHure, iaUii' ]■ 

relieved from iiii.To:i(--.L'.i hoat in tho Iilood v, : ■ j 

there. Perspiration Jirst Ln^ika out on the foruluiut, w-.u- tlto 

tcmpl-es: tlien ivt the uitpcrmost auture, or Bcrratttl edgv, on 

tho top of tin; skull; 'then oloiifj (ho tcmpleH ; then liehiud tbc 

eai^. to r'>lii-V'' tlic ccrcliclliim tiiid the nrgiitiB ol'hcaHnir; flioa 

above luid Ik-!ow tho >>vi'-s I'M- tin; roliff of those orfpina; than 

alontr llio imii-c ;ii\i1 roi m'(v.nt't)iO mouth; tlmii Under llits.hnvs. 

to ri.'lli;v(.- thij ;:latii]!i nf tliM iiK.iith and Ihroal: th« iLorn'x, or 

[ .cheat, where tie Ki-tiate-st aolivity of thy ciruulalioii of the 

I tdood occurs, i(( rcliovo'I liy tho porHpiratiou in lliu iiniipiia, 

I under ihcKluHiMorn; whih-'Uie nhdominal rrri'^n is pr^'tcrTcd 

' by iif» esinlation in tho loina and v"'*' ' ' ' 

MpB hftVL- llu'ir ^iim'iii.in iti llm puiii-' - i 

the fiiigk- bfhind the kni'i?, whtn il i-i ' ! 

L Ibot fiuJ iheir security in the prirBpiratiLi! i 

I QxQ \o<i3, as tho lou'or onn and liaiid aro prui>.-<;U'd by U, »» ic 

taapca hctwiseu tbo fingora and in tho polni of tbu hand — all 

I thoec pahitiiry provisions iiro iiidcponaent of tho vlU ol'lho 

^dividual, and arO so many Hafcty vjilirtiB for Lie pi-cHcrviitiiHi 

"^^1 bjury, iu too inany c;i6CB, fi-oni hie own imprud«a«t and 

It :. - ^- . . ..... 

cnn: 

woll 

inetl' :(H4«trMtioU. 

I'lit rnnn the season of rupniiliirtioD la 

. .. ;..iilMinfhieni;"-'*— n-n„ n„- ,- ,!,,-.■ .,f 

,i.-ii thij yonnt; animal i ■ ' 
;.fHbu:tfl of t!iQ earth u- ■ 
■viod of its dcpendeuco n; 
its own support aftepwardf". 
U illustra.t« hy a comnion esamplo. We will anppow 
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that (hn Benson for reproduction with the domestic oo%r has 
arrirodj ithi>]n nt pnitliiro, iltnl nnciinsinouo of ^h': '^lian^'.-' in 
Iirr c'liiililioii whioli i» nl'out to haiipon. 
iiflfriiM li* la- fjivoii out from lit-r l»onyft8lr 
aurruiiinlw Iht iind fteunuipunios Ii.t in ovw 

fills ilio atmf)«]ihuro near licr — wartoti bj- tlm w.: 

to a grc'at dltttansp. A milo or mnro to tljo Ict^iviini of t 
cow-, a bull is it'cdin" among: a huntlrcd cows, in the piMCni 
fiiOtl ; grazing f[uietlv he U obat^rvciJ to tuni liis hcnil towari„^_ 
tJi« Jiroction from w-liich tho wind U coming. It mark« fKo~ 
first aiiiirouoli tif tlio effluvinin ; Jn3 tiirnB qnipklv around 
towiirds tlio wind, niisca \m liLud iiigh above his Ijody ami 
(Iriiwa :i long inHpiraticin of air. IIu rct;o;riiizca (he fragrunc^ 
It U to liim an invitation, lie sets out in a rapid walk ia t 
dippction from wliicti tlio wind is foming; then hu (julukfi 

his pncointo a fast trot, iind. as thewploorno iicrfunR^incrcai 

in strcngtli, ho breaks intu a gallop, nnd then into n full 
ron- A fenoo, a harncr, intervencH ; raising himsulf on Itis 
hind heels ho throws his forcliand on the fenco aud breaks it 
to the gTonnd. Henewing hia Bj^eed he arrives in the liubi In 
which tho cow ia (juietly grazing — among a thousand cows. 
He follows tho fragrance directly to the object of his visit. 
Now, wliat does this husto mean? Why docs ho liiuvebis own 
pasture, a niila or more away, to rush with suuh speed to 
other fieldeV Because a new lite ia to bo developed, and the 
indtHpensablo ulemcnts of it aro hoat, clcetricity and niag^ 
uetifiin. The oxerciso of his muscles in running una produced 
friction, friction haa developed electricity, positive, wbicli de- 
mands negative electricity from increased iuapiration of the 
Rtmosphere. Hia imagination haa been excited by the pun- 
gency of the gratet\il nroraa he has breathed, llo arrives at 
the eow, draws a long inspiration, licka her on the neck witt 
bis rough tongue, and upon her loins, and aakes an efl'ort, as 
Jupiter ia said to have done to Europa, after crossing the Bos. 
plioruB. Tlio cow recedoa from him, and he i3 disappointed — 
she is not ready. Again and again lie proffers his dcvoli.in — 
Btill rejected. The cow, in the mciantime, recedes from him a 
few paceSj and hegina again to gnizc. Every moment, how- 
ever, her maturity of passion ia approaching, the circulation 
of her blood increases,' stinmluted by his proximity and tho_ 
odour given out from hie body. Heat and electricity in 1^ 
body aro dovolojied hy a qnickonod circulation, and when t_, 
instinct other nature baa been fully aroused she commad 
cati':? to him, in a mysterious way, her readiness to receive, gl 



the lan.iniitijio of l!tc LHt'tn povt, " (nnrum r«cnfem hi Vcnerfi»^ 
tbc uliitnunU uf lilo nru iKwn^ (!li*clricitT,miignt!tieni uud heat, 
uhI ut tliv oad of tito [tcriod of g<Mtuiiou» n u<in- lit'o U a<liltul 
to til* bord 

Among tiinla wid ponUry, die retjmsitcs for rc'prodnr'fion 
ore siniliiir. In thu pmill.ry yard oiisorv* tbi3 galliuii , i^'lc. 
Scriitohui^oijtliegrrmnil IiqEik^s a graittof corii,or jirri-ljLitiL'P 
an Insocl; be gives n diiioklo and oiio of his Jicns Ri.[.rn:iv.'iitsi 
to reeeiTe it. She picks it. up, nnd corajirolu'ndin^'- the 
gonerons motive of tho gpillant l>ird, ehi* stiirtu r>ll' in a nm to 
enjov t}ie gift. Tin? cotk pursues, and nftpp n Bhiirji nrid 
gatclc race, in whii'b fricllou, flpctricilv, beat and ma^iiottiii ' 
nro dcvulnpod in cncb of thum, itho Huddenlr stops, ati embr 
follows, iiiid an e^^ti in iinprogtiated, wbi'cU iu due time 
hatuliud into e. cbivkuo. 

B' nut' times, the cock prctcudin^ to have fonnd flfimfi choice 
morsel when in fact bo has not, l-iiIU a bin, who im upproacll- 
Ing him discorers tlio cbfiat and ettirts frt>m him on a run, to 
bo pursued by liim as bofurc, and witli prucisoly a similar 
reniitt to the last mentioned. So that to bo ft guy dccctvor of 
the fumate ia not confined to liaeo man. 

Iu tJio reprod action of nil the rarietifis of animal life, from 
tho enormous whalo tn tbo firelly, which in tlio languii?'-' of 
Tom Mooro, " lights \wt mnlu to hi-r cell," and from it ki tbo 
tiniost insect, tliu liko fonduct prevails, viz : the ex«rcifl« of tbtj 
loaecb^ pruduciog frictljn, and cvoiving oloctriciiy, magueti«ai 
and huat, to vltalizQ tUo ovum iti ita impruguation. , 

Tb>i whnJo reqniros threo-ijuartera of an honr to bo pawofl 
ill sportive d^lliania around hi^ mato, before a HUtKcicut 
degree i>f electricity, magnetiBm and heat can bo attuJund to 
imi»rcgnate the ovum of the fumatu. 

I have been credibly informod by a very intelligent rano, 
who was for many years engagud in tho whale tisbery in tlio 
Sodthuni Paciiic outmn and Australian ecus, that while crais- 
Ing for whalca oil' the coiiBt of Australia the boats of his ship 
pnrsiiiil and eapturcd ft liirgct uperm wUalo that inadu 90 bar- 
rclts of "il. That when first struck with ibe harpoon be went 
down wiib sYi-vX viiloclty, carrying wirli bini an iriinionso 
kiiitrl'i of lim^, and tliat before be arose again to tlio ciirfaco 
f. ... I.I..,, " ,„ig li.Mr and tt/^ent^-tlirce miiiutca 6,y the ■■chip's chro- 
' . lapsed, which £ict {irovea that It ii not nuceasary 
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II whulfl to como tu tlio HurriMW of th« wnt«r nt flbi 



I.Im 

loiS' ■ If' tliDir aurijlu.-i ■ 

u ■ . r :m-l thus to ■ 

wlx. '■ '< fill! air, EUii I'M. 

du-iWA !■..■ i!k- ^ariL vvljil>' tli-.-ir uloctricity ooiii'l, In- <ln> v.wa-r 
in wbmh tiiuf etouil, V«J mx^idly (iUudautiMl truui tucir boiii<M 
U) tliv ourtU. 

8nt:li is UIWwiBc Hi« c&u»c of tlio hiiVit of 'wallnwiiifj in 
muildy WTiter of ull tho pu"h_v<kirmufii, from the mamm-iti 
throuijli^tlu! ck'tilijiiit, rliiiiowrofl, <Iom.-ii to tbn comnwii \-vj. 

All Eittyor oloiiginous eiilistaiiccs ltoiiij;aiiti-lVieIioii;il, r.-^ is 
ilIliHtmti.'ii in uvi-ri' day lifo in tlm axlfs nf our veliii,r|.'.j uu-] iu 
inatrliiutTy hiiviiifif uriy roUiling-nssociiitions, provi^nt iln> .-vuin- 
liou lit' iHfi.M.ric-ily, uud conowpioiitly of Imat. Hvn'-iv f">ina 
oxtni"n!iiijiry liu'(M uiHRtit in tli« utilmal eoonoiiij. I: is 
known i.liiil: ihn ivhiilu, oiiu of tlio vnriotiits of tin- '■■■i;ir-i.-[i, 
nurseft Kh yi'ung frotn it» twi*.9, wliichnro (ixti^rnalou lis Ik.lIv. 
t 19 Uierelui-o classed, hy TiiiinraliHts, witli tho mamiaiilia, '\o 
whifili the Immaii RpofjicH bt'Ionga. Thu whalo inapircii ;ini.,.s. 
pliuric air, ivlicn floating on the surfaoo of thy wsitcr. ami i-hn 
obstraota it from tho water itHelf whotj swiiiiiuiiiif h:-iu .iih its 
siirfuBC. Th*j whali-8 an; warm bloudwl. and thu (.^imin i.ti.m 
of tilts nt-'gitlivo L-lwl.ri(;ily of tlio atniosi^horlo aii- tli'V lu.-.u 
inflpiri'd. ivitli th« iiositivo ck-ctricity of rhi^ir blood, pr.Hia.'i'-tf 
huat. Thin licut iiud tliu uucom^aiiyiu^ ulevtrlcity, wLkli U 



doriwwifrom llio iVit'lion of tlu'ir Mood in circulaHon, anil of 

th(.>ip imiwlfs ill PxereUe wliilo in niotion, WHii^t !>ii !.■■ - '•■'••'■ 

CiHitluuivii Crom their hodiPs Vi^v tho wntir of .: 

turp. in wliu'h it niovoa and livoa, hut for i'' 

of ilio liliibbop or fat wltiWi encompasspH t!i- ■ 

aud tlie liiinipnBe quantity of nil cmitiiint'd in lljiir ."1. n' 

are jion-conductore of <.'|pctrici'v, and aorvo ir> ineulai" i' i- it 

19 evolved. Ilnw tlitrn, iti tliu nijiiil paafagu nf n - ! :!: 

tlimngli the water, i» tliu eiK>niir»u;4 (jtiaullty of c-'.o.:ij ii , 

ovolvt'd liy tlio friolinn uf itii org.ms, niumcloa and !ni"i :. in 

thoir ro^iicctivo motions, to W fijoi rid of sinco it cannot ..-.-a]"-- 

from ki lioily on nccount of tiio iion-uontlut;tiny powtT ri tli..' 

roho of blulj'iicr wliioh cnolo^on it? Tho whrile, m hroiuliin?. 

takei ill « l-irjio quantity of wntcr containing iitmopplii.'r.(^ nir, 

wliioh itir, Imving oiio electricitr, is rocoivcd intoiM n ;.;n;. 

tory systonif when^ it nu-i^ra with tho blood 07 ■■ ' 

fio'l. TIlIh biood it oxvf^cnatea, and hy tho ]- 

of its lnn;rs and ht^art, thia blood, ainiibir. 

drivoii tliiMu^li tho iirlx'rieB, to carry to every i'.,^ 

its r^novuiina; und vitiilizingmatcrkl. Changing tin; rliuriwtur 

of it)i 'jlwtri^ity by inductiou as it passuii into tbu veiiiH, 

throui^h tho capilhiricii, it u taken back to tho heart and 

thcnct' 111 thu lungs by the attrmition of the jiositivo oicdtriclty 

of thotc ■..r;riiiis, to niiiintuin tho lift of tho iuiiiniil, iiiul thia 

proccK- !-- inniinuod diirinjf itw existence, Kow thu ulr ^rhich 

the wIm'm 'uih iiisijired, whether from the atmosphyru directly, 

or bvtil'sirjiclion from the wuter in wliich ho lives, atYfif It _. 

luta lti;cn UBod to oxidate liis bhiod, in to bo gotten rid of. 

But IiK'.v ? Thia oir being warm carbonic acid ii.ir-, ;iiid ri>:io- 

ciftti^d ivith M-atcTy va]>onr jiroduccd l>y the l,i 

eloelrii'iiii-'S in converting the carbon of tli' 

bouiii i;''i'l pua durinp; thu act of brciLthiii!'. ■ 

trifi'^d; :»!!■! U repelled from ''.- ' - 1- 

tricily, i'M'_' tlitj atnioapbon.' : 

blow Ii'iUh or Binniules, and : 

auiniLiU ip liolliing more or I'- 

In th'ir I'pi'i'sito conditifMi oC airriii'liu?! ;nid ri'iniliiiMn, whcii 

aai!oi;ii.''"i "itb iii8{iirad aud expired atmospheric air. 



■ vir Matteucei baa incontcBtahly proved, "that cnrrenta 
ri^ily ape always eircnlnting in tho animal frame', and 
. iiiiiitcd mcrrly to cold blooded reptiles, but are 

II li I fishes, birds Im.l mammalia." He has ebown thata 

fc*^*urrcnt of pOBitivc electricity is always circulating from the 
rior to the exturior of a muscle, and that mascalar con- 



of el^.'i 
'are n^r 
eomuif 



IractJonB are iTcvoloped In tlio anitnnl mnoliinn bjr a Haiti Vfhlth 
is conducted from Ui« brain to tbo muselca." 

Till! contnii'ticin of n masclu i» procjuccd by an olwrtric corw 
rent of OHO kind. Tlio cjtteiiifiun of it is occuBioiied hy 
nnolliiT currftiit of opposite electricity. Tliosc iillcrnsttu furoes, 
a[>(>ltm[ to tho nnifli-li'9 of B.U anininl, kt^cp (Iiliu in liwiltliy 
cxurdrtu, iiTi'l wctt^ninn all tlieir niovenietits, wtiflluT vijlnnrury 
BB (lirijctftiJ l>y tliD will, or involmitavy ne indciiemlfiit uf it;_ 
Wliirn a person, Iherofore, ia immersoa in ■vriitcr, pa.rticiiliu't^ 
in sea wsitur, liu is apt to he drowned; for tha jiiieitive e]M 
Iricity \vI4icl1 flows trom the interior to tlii; cxtorior of lilS 
roQBdee, oxtL^ndinif tlicin, ia carried off nipidly Iiy tlic n^gativfl 
electricity of tin.' ivptcr in wl)i<.'Ii ho in iTiimorsi'd, It-avinir tbo 
negittivc floctrii/ityllowing from tlie hniin to the inUHi--U-8. lo 
contru'.'t XUan. in ci-anips, wbi*!li ho id not able to ovcn^oiiK', sa 
Iio Jifw loitt the power to extend his Hniba hy the escaiK! of Jiia 
iiositjve cloGtri'"ity into the water. This ia tho cniisti of tho 
iVaqnent drowning of persons; even the hest swimmerx aro 
Bomotimea drowned from this cause. Tho Creator hm .ptt 
vided a rtimcdy against this loss of positive elootricity L 
fujuatiu I'irda; covered with doivn and outwiilo feathers, tUffl 
eecreto a certain oily mutter with which these birds, punS 
tnring with their bills Ihu yesielos containing it on tbo Burlaee 
of Ibcir l)odie3, and Jilling their bills wim it, snoint their 
feathers, ruadurlng tlicni iiuponetrfthlo by the wati>r in wltioh 
they swim, u-nd mas they retain not only their clfCtriciLica 
but also the necessary temperature of tbeir bodies whieh the 
union of these eloctricitiea in their bodies develops. The 
women of the South Sea Islands, in the Paeific Ocean, hitving 
taken the hint from thfse birds, without comprehending iS 
reason, when they ^o to swim anoint tlioir l)odies with pala 
or cncnanut Oil, and boldly plunge into the sea, swimming i_ 
Riile beyond tbo breakers whit'li i^urruund their island htimos, 
jwd t!ik*ing with tbeia a piece of bo;ird, enfliiiicnt to bear their 
weight, on which they monnt, and then standing on Iba 
board on one loot, balancing tlieir bodies npon it, Ihey alio' 
tbo ininiense rollers from the ocean to l)ear thein wltli grc-atj 
rapidity to the breakers, where thrown from their lioanis byi 
the violence of their motion they swim to the shore, repealiugl 
in tbia manner their sport for hours, defying cramps, preJ 
Horving their electricities, retaining the natural heat of the! 
bodice, and revelling in the joyooa excitement of their dangei-^ 
oas fmorts. This practice of the South Sea Islanders, it m 
'said, fiafl been rocontly imitated by the English Cajstain AVebbJ 
in bis Buccessful attempt to -^wim iicross the Straits of Dov^rJ 
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n [K-ojilii are tliri.>wn JlllO i 
uliis, callerl " Lilu J'n^J 
It, tho esciijio of the «!<S>-J 
1 ; but tJjal. Iirt in VisihW- to^ 
W the esi-n[ii3 >•(' tlmso 
nmv ».-nii. 
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tlio V.u.T, ti'> lini-.) li..;iUii- 14.1 

servcre" aro of utiy valiio to prev 

trioiiy and heat of the flnjitin^pon 

be ilrciwiiL'l in a vury few inmul 

cleni«nta of !ifo from his body, n<'twitli«tiindn), 

titiUi! 1.13 float for bourn aiWnvHnls. Tim 

other Arctic triboa of jx'oplo deli;^!it to osit oils, l-ltil»!jcr, anJ 

other fatty PiibstanooR, Ituvitig beou tuiight by their inbtinirt 

tliiit tiiid fiitty di«t siTves to rotuia within tlfeni the heat of 

thirir bocJios — hxtt how? All lutty substuncrs nre Riili-frie- 

tiniiiil, and non-iirothictivo of oltsctrii'ity. The viecfm itiiil 

tUAUOR of these iat eatinj^ poople l>ecom© invc-slwl wirh lilt, 

retarding the evolntiou of cleftri«ity in their nvBtom, auil by 

■ Oiua (liiiiinishiiig llieir intorior hL'ut, proventing the eecrolion 

I of csceaaivo pcrsnirution, hy which their electriijity woalil be 

I earriud oil' from thi.ir botHcs, and the cunseijacut rtiductioii of 

I thfiir tumpuratarc. 

Tho peopla along the ehoroa of tbo Mediterranean nefi, in 
[ tUe south of Frauw, Spain and rortiifr:il, delight also in "'ily 
I foods, as a proventivti of Lhe i^xoe^jsivc scorctJtni of'pers])iratiua, 
I m-hhout howuvor uiuIerHtiniJiug thu ratioiialu of tbeii- diet. 

The first T^'apoleon, in a conrersation with Cnrrisart, bis 

cJrief jihyBieiiui, said, that '• he luul no faith in the art of medl- 

I cino; hut ihiit ho iilawd a high value on surgery. Anatomy 

I tad depelnpiid a knowledge of the human orgaitlxation, and 

' post TTinr'i'm 'lis?j''ction8 bad difiiplaycd the effects of diseawj, 

■i'us parts of tlie liiiman system, by wbieh 

i. -lit, but that no am'h vaiiiuhio iiid was 

111, wlio liad to grope liis w:iy an he-r he, 

. |.- ti'di.wover tlio cause and the Wfjut of the 

aud thuu lo adopt an experimontal treatiuvut {n 

It" 

" ««id Corvisart, " Doca yonr Majesty never take modi* 
"No," said Napoleon; "When I ara diitor-liTOil, 1 
Ssjftin from food, mount my horse, and ride rapidly hixty 
•on my return I hathc, sleep soundly, and the next day I 
» well." The rationale of this treatment is aa follows, \iz: 
a active exercise on horauback produced friction in many 
nusclei-, which friction evolved positii-o electricity; this 
i^tibcd rcbvwud iu^piralicu of aimo^phcriu uir, Qcgmivoly 



eloclrlfiDd, to nutoro iho elpotricftl equilibritim; the union 6f 

tl),.-.. ..i...i.-;,.^.;...i,-v,.l..,„-.,i 1,..., i' .;.,„ wi,;..K .....^ 

d<: ! 

pr. .1 

«■■■ - ■■■! 

in Li^ =;.■,.■!> nn,.r l.l^ r. tPini t,. i),,' jnl .,■■■■, t.!,.' w;ifiii }w:li 
cunJuct'oil it fr<>m him, and soothed lum to sleop. 

S'^Ioniitn. Ui"'> wisest of men, has left, as oin> i r ]v< 1. "-.ii-!! 

to niankiiid, tUv maxim, " spare tbp rod an-i ' " 

K')*v Ic'l u« cYamino tills. Wbpri cViildron v I, 

Vfi-T:- .l.'-,rnh-r:*'.-. in tlioir iii.'liniitl.--;i- vnnl ■ ■ . 

tf ■ ' -r 

Oil n 

Ol.- ^ 

tl;- ..,, ■,; 

ai'i f. t«-tbu li-nr ul : 

111'. ;.-;iter8Cvcrity. ' ' .il 

C-"> '■ p^ivt, at. the as^o in ■ 

bo *" <-nliHi,iL-;'i'.i i>VI>ri at tllO lU'i^SCIlt lilni?, |.. r 

cxplanntion, more philosophical and more "^ 

fjljiiWa, viz ; AV'heii people are in good hoali! . ,- 

oheiiHill, in c^od humour with tlicniselveB, u\r, ,i,.i. i i..- ii, 
ttin^o around them; they do iiot think of or aitemj't i" ju-r- 
pctrfttemisfJjiof to others, thdr olcctricitiGaare in 0((^iiil i !.■!■! u in, 
and tlipy dpport tUcmaelvcs properly. Now lot ono !■■ > \;_r 
of thoir eloctrii^itjea ho in cxccas, immediately thtii 
tions hecomo ulinnecd j no longer amiahlu, Ihcy Bee t\ 
and person t1 j r-^uffTi n disturbt-d nicdinrn; they hceom 
cri'-- '' ' Mrrc'laonit and disagreeable; the )i'i'-i iH-- 

-Opi - them, and they proceed to bi'luu o ill, 

K ' . 'vhon the rod is applied yigoroasly tip ihi-ir 

pi'V "I produced by the blows evolves electricity 

of the kind m.xi:;jdaty to restore trio healthy electric eqnililiniim 
of their hodiei^. When that is re-cstablisbGd there ih an eiul 
of Ibo trouble : they become amiable and gentle. This Bitiutary 
ipethod of curreclin,^ "tes eitfuns krrMcs," has greatly tallen 
into disuse in oiip times, IVom the overweening matfrn-il in- 
fltluct of niani mas, which is horrified hy the cries of the sufioring 
little ones, and hence they decry againat it. ■ 

This pamshment ia also well adapted to the adult ham 
animal, if we are to believe a statement recently made i 
of the Ltindon newspapers. It seems that the British Piirllfl 
ment, within a few years past, had re-estahlished corpo 
punishment M'ith the cat-o'-nine-tails at a wliipping post fori 
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fin 1 '''''rpn to rrror^^, nii-l to {'-'^ -Mrp?*.''^ oT }nv f:n'"nior t"'' ^ 

r-ivi!;'^ Of' tli«^ iLir-'f^'t ire. ^ ti ini ti.- ulIim' ]'i:':.* - Vv' ■■: 
'1 v-n >]>:i("'S in «>t!h'r V):ir(s ut'tK*' li Ivl. TliH Ji:/'!"' ■■ 

1 jirriv-.l !'>r -^ai h Tir. r t'M'ia, t'K*. <rr«"itv'^t <• •• ; •"-■ 

^\ ^ .".'-. tn:i;- V\-} :-['-\'\- Ivii:'"' n« i; *''.l>oiv'.' A/'/) ]ri«I vi;\: -l t:v 
in t;i" i-r" n:^ ;=:-ri:.'r !■» v [\]-v. ji' -'a riii.^^c }'i:i;i;i!Kr i"-v s v- i 

Til:""!' ':■• :^L- -io cl'r.i- 1 :'..«..-', W Tv^ ■; il i.'-i'j M^r tl.-jlr ;. "T'T. 

tJj'-' 1 ' " * • v nu'iM 'iUZi.' to s'.'o i."V' ]>• "t (.'I'oo, uti'l on. ti.. -r .-x- 

I'V ■' :; Iv'- ii'" t-> ^-•^' it, 1 m;^ hi'.] tiiv-!:! [■) :i>- -"Tr.D:.' _^- in.?, 

ail-' ^. . - -]'o'.'' ( It.' 1 t<^ t'i'* li 'hi. .(Ja M.r ^^•:.^' .1. a'-kt'>; ^''^n 

wl' " ' .V tlioi] '[.I tiro. '1)>--.1 l)-.H'i-; ^\- }\i' I Lo i"^;ji I. '• 1 i t'-. • 

• • • 

cri. ,< • ;;'it t- \ .' s":"*-,'" \\'.;^^ l''.- :i.-s''r; *'iiof\h''' <'Vv.'r 

pr- . ' ' r-.L-r ilic slir.']."' . r tiV' .^ !'' I i^^.i..; jto r^'j-'y. :;.■'[ ^>■^>r{ 

uri^ * • • '■:''. : I i -' ii ' i. _\-^ v,'C I'.t ^''.l a! k;;; 1 \v:i> aiiu^'-l 

jlt ■ ,' . <.'.i- !,i;.<. -it (1- ; i! *' d cu iKi ir ct nriir^i: ' .-t -a ::.^ ili-^ 



1 1 1 J ' ••11 , ,■> - J' ' 1 ! » 

OX' .■ : :'iL' I)".. .- i:l * I. u>-'* lit ]...■■> ('.(.■' t; 1 1. i r 
O'! .' " ■".■'. \ K ■:„;'?".: ::i •*.'■!*, >... 1 i'l a \<-\v v.-i'-o ; '* f J" )r':'?, 
ci'i . ; ■'V-.-r .?^-H' aj.\ l .ni ::: i^-" -i-il^ ^'^ •" -^ ■' ^ v.'/y, t ".'':''■ a:\MiO 
1m . . ■• " .^ .. rr::.'i_:!ii. a i-i iu»' '-'j:; div-^ o-\ :n;d;'r t!.«.^ t:'ri-s.'' 
T; ^ t!'0 i'l I.' I. ; t'.e |/u'n..-^ i I li.'-' > "tioiy'ii AN'cre t^->\', ^---t- 

t-';.l it s^ ii:i]{"p';^^ ia t''*'!r 'r-'"V'iii, ]. ,>\r ;• a^ KjI!'.: :^ n-it:? 
la}'. • a'l'i Vv-ri^.' valj.:'\ ^s ivr ]'». 'J, v/imJo Iii-tj ^,.'j'^ a 
lux r .. .1 .v^'oWlIi uii'ivr tao tr<.'i^s of la]';,"^* ^i:a'(l aial vx'-i\\][l 
nil '■; ■ -i\[tur e:wra'i 'a t a^u ritl\ '.-'y liio ^»•llv>K^ l' •: \ aa.l 
<i' <•' '• -^ tl'at t]u'V laal ]\.ry.-v seoii (>v ]n':ir<I c^f t^o [i'k-\ aa-l 
W'o.. >t JKivc bora-vc-I it lia'l th' v 7i t s-a-.^ii it t'ar'^-rl\a's, 

t]a-' • ■'• ' to VAi\ urA a-!v'' 1 nio it* I eo-.iM i\\;)]ari s > a:.-;.'-ir<l 
ot" .' ". aoMu 'loll. I rc])'i'-'l, "y«.ii k!i('\v^ 1 am iroui t\]o ( if^-, 
Lo\ . •. a i' \]\ I \j{) oxT^vT'isl {.> know aay';i;.i:;{; a]")Kt lar\:'a rl 
If ^' '' \\n laivu hooii fariiuM'-i all your livv-J, and voj^r f.rlaT'^ 
h -. i ^ "11 tao PiiMaa (.'liin.-tt (.'X^kiiii tai^-^ wav s'aoa.l v-.ii r::- 

' JL k- ft 

P'" ' '.koLavorio e\[ <'r'»'!U'(j; in iai'mii'Lj;, Ix.an'j* tV«'Xi tac 

cii;'. I • lo it? I know noiliinii^ ai^)Ut it, hut I will tr!l you 
W'k. ■ .air.k. I will jllu-tralo lay im'.niinLC- ky uu ox:'p:}.io: 
eu;- ' yoii nkonid tako t\\o muii, I) »!!i Iraaltliy, .\^troTio' aial 
VIS .' ■ .-a an«I l»otk v<ny }inn:;ry — ona of Ik-.aa is raix Icri tal! 
fta . Vv >' ]«roa<I aa-l inuscaiair — lla^ oikd' man is live t\\'{ siy 
iuc..'..- iiigk, and also uiu^cuiar, fciuj^'oaj ^uu j_>kico tko:u a: a 
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•. \.-. 'j'in -♦' laa ^- soi'ri 'a.^>a'' i r.":/ l!.v r « ,v .-. •' iiiv'S 
l)V ' , ;c' ;■ Ml, l»cr.iia(' opP' >'1 ' V » '■ • .: i.'.t •[ ii'-- »»L 1.: lT t-* tlu.-lr 
ei. \ . '11 ill tiio a:i:i"-i*lM';'.' :.'.«.•. ^j iln- (a.'!i, ii'"l r.s l!i''y 
n^.i'/...; !i ra-'h oOht in tlh'ir i!i')\-«-M'"iN, an rir-.-tii'' /i .-"!iar""3 

ln«l"" ' n L''a-^ 1- lnirnt In lla* ovyu'' ]i n' s oi' ti>t' (Iv---- . .j-w^id 
v.'a*" r, •l'.'-|'la\ 'nir tliat i>i i':l.( \ •!!*»>» ri"!.* j"'« u-K.rt" !.\ .ir- ■ ruTi, 
in ii. ^ ,, V i,() <K';'/,':'nL'' tii;:t if I'l'-y ^\ rro net f^o ev m.--- •« ..t no 
an'n a'' vi^ '"H r-"nl'] ^ii])|)()ri lliciv irlai^-'ini'l th.-n i' ^!i.u\-ti' :r y\:r~ 
z-xiC '•:.■ 1' in t:io atni )-{)lH'rt', a- tlh-y iivr ailracird l»y '^* in- ni of 
OXN':*:"!- in till' air r;t" varyinii; coiKlii'jtii"^ jjowct-^. ^1 ■a.M* -nit i.? 
^vai'-r<"l'-< trititMl a! id inaunK'li •, tli i i.;i.)"',tiu^^-, oL*\vlii"'!i i" '' -Wlw: 
iiiv c().iio:\ and pre^-^-il upon in tvoiy dii\'cti'):i l\v iln?i i '^:nj:l.: 
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^^H ail 
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^H tli;.i 
^H llCMcd 1. 


{rr,m its oiipc'sito elt'ctrical conriition, hat) lii't 

;V thu cktvclo|iiucut of tfii^tir'.it frnin tin'- nntivii oft' 




■ ^""i:- 


uli:i;lrifite6, und tl, ■ ' ' . ' " 
k UiuiiRd. Thiij .- 


!lO^^^| 


^^H rosnlt 
^^^ft primary 
^^^K piccr-»t f> 
^^H vhite Hi] 
^H - the cold 

^H luiid, w 
^^B that the 


•tl,L* union of oiMK.- 

niyi* of li.£.'hl. fi.r v.. . .-.,..,.. 
f l!;'mii.;l Was similar, m l..l<i ihu i,.>;iJH.ivfiy'nku.(i'l 
iniiei repelUtd llio uogaliv.) white funllfrht, absorl 

of the anow benr-atti and bocomintr Irozon !'• i 


lied ^ 


ivi'ly ulcctrified blank flunnel attrattud tiio M".; 
d whitosmilijtlit di'vulopins tits heat whirl, 


1 


■. JS'inviiB eviTV i*ltii>i:l ill naturo has a coluu; 
lifii tho snnliglit falls upon it, wo can uikU,-; 
variations of IcmporoLuro ou the anrface of th» ua 
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t iinroocllntc i-c^nlta of oltHTtrlcul .lolioii u|k>ii it by the 
J l Ufl l^ ua lijfliL uiij liol by my« i>f liuut £rum llic itiili. 
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rwiiit.i'ma of" t^io h' 

oocasioiiL'il 1>3' llio V: 

its niu'-ruotJc ffiiKtiU'.ni, ;i!i iii.i-i' ti ti,,. t;hM:'nt;ii'i,.i' ur^ pr* 

ilucod liy curroiita of electricity, ■\vbich iiorratatc tlii) ^&f| 

tebva tliat couUiiu tlio thcrmotaetnc ttixld, 

"Wb hnTc sliown ibftt nil Iprreatrial heat is dorivcd-from 1 
conjiinctiuii of njipo;.ito clcctrioitli'H, ivlit'ther prneorrtlilg-'flHlB 
the wmlmslioii of infliiiiiiiiiiljle eubstaticcH, trnm friL'tinn-W 
from the contact of curroata of uir or of gases oppoBitelj &^ 
trifiud. 

Wo have BhowQ that frictioii of euLstances of low fcotnpe^ 
torus pruduuva uegativu electridty, ami iucrea^us tba culd 1 ' 
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■::U belt of t 
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cmiiidtyof tlio i-.ir to 
id\ pntiitiT tiian Ui;lI of water. Tbla 
i not eolar heal that proiiucca tlio tt'iiii)Cnt- 
turo 'oiiUtT in ibc air or water. 

"la July, tho courBC of the Gulf Stream, in Iatitu<lu ZS" 
north, shuwri the form of a tougao ol temperature of Si. 5^, 
(ttt 9O1I10 plawis even 84'' wn* obaervod.) This hot stream jto- 
ouc'vs itsulf aa a donhlo tongae, with a mean teinj;icriiLurn of 
ft-om IT^ to 8X.5'' of Palireuheit, (20" to 22" ofRoaiiiiiin-.) to- 
wards the yorth as £ir &s the 40° of latitude, and to\v'ahl)) 
tlie east to the 43° of longitude west of Greenwich, that la, 
far bfyorid Newfoundland. lu January, tho tongue of 77* 
of Fahri; Illicit, (iO" of Reaumur,) reaches to latitude Si" unptU 
nnd longitude 70^ 80' west, and at tho place where tho east 
end of this tongue of 77° of Fahrenheit terminates in Jutv, 
we find in January a temperature of 02.5° and 62.8^ of Fah- 
renheit, (14" and 16° of Ityaumur.) 

" Up to the meridian of tho eastern end of Nowfoundlanfi, 
the Gulf Stream proi-t'eda first in an eaet nortlieaet, and thOa 
in an cast direction parallel to tho American coast, with an 
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frbila Germany liat In rtnflVr xha ft-ifrid ^of — 34°, nad 



v( iloilftn." 



imuto oi sue}; l.>,:.i[l:;c!a 



tnJc 7'J- Ji' lii'UU, ill til>cm, !■ -id !'■-■;). L r-irr--- 
Aini'riuo. TIiu litnnur Itns a invau tvuipurutara m Jiuiauryti 
— a8.6', tlio latter of —18.6". Mciiui, in T>toT, of wOrHI 
iriilo culelirity, on account of ita nOM and tcmiM^mto nll^ 
ui'iirur to tUu ecuiatnr by 2-lJ°, Lns in Janunry a tomi-enittirij 
of llie air of ai.8^, Vonice, 8(i.:3% A'evay, 83.1% I'Aria 
35.4°, Now Tcipk, ay.S", Waahlngtou, 31.5°." 

Wo wilt not puPBuo thia subjuct of thu Btirface tcmponitv 
Qf llie liiilf Strcijini to it-a altiraate nortliuru dvvelofiinoat, l 
we will turn our attcotiou ty the U'liipuraturd ot the Giit.. 
Stream, ut its varioaa duptUa in ita course, aa well aa of Uib 
Bea itself. 

"ITorth of the isothonnftl line of HiH", (3.8° of ReaBtnar,J_ 
toward tlio [jole, the tcmiwmturc g^iionillv iucreasos wUti t' 
dopth, wliile smitliwiii'd, towrtrd the bi^iiator, it dccn 
TIlPPO is, bowpver, no uiiiforrnity in ihir*, ns TiR-iiU'tmi 
I!i>ilj;ers, in 1855, found in thu Asiatic part of the Arctic ()« 
tlioru is on the surface a warm "curretit, with wator of a 1 



spo(-i£u g:ravi^, 1)CD«at1i it a cold nurcot, aiul than . 
Wai-in i.-arrcDt: of heavior wutcr, and all thaw Btmla r 
' In iippositv tlirvctiiiDs, 
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' at Hi : 
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.^quoRii-i- ori..m;.'>ri.i,in-'.,rs. 
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tm-.- ■ 

(irward ill.: L-iii, 
I wtiUc it will any 



.0 i.jriJl„T;ir,u-i^un!i.;M.UiU'-VSVlU i 

downward iu proporlion. 



i«t, 13.4", wliicli uorroBpouilB wjiit Parry's measureiut^uu. 



^.y* W allick remurkH That, on iho 
ffi'im Uies«iilli '"oaat 111' 1 
&, end At: n d-ijith of ■ 
P>mti 3.8", and that cnn 
^ntiaUy losu iiitcmpLTjL^. 



■■nMo 



" On Iniiinger'» chart of tlie cnrrents nnd ioe drifts oround 



rwlaml. the 
' 17' J) ■■■.■■■ 

foot, 

10/1!.,: ...: L.. 
I of toniper&lui'u. 



1 Bi-edo llagt, (Broad Pn; 

-urtiico, und o! - 

- I iiiU'fitnjJiia at > ' 

. :^aa lost iu tUatdLLj 



.^ in IrititTi.l,' cv 



'LS<!i>r«»hy remarka, * that the tempeTotara of the ttca near 
' 'wrifoii IB e*i3E nr 8uvi!n dun>oe8 wanner at tliu de{<tli of 
yiO K'et to 1200 i«ct thaii it Its at tho eurtatic' 

nt the rcsuUa nbtaincd liy tho British Sontnlini^ Kxricdi* 
ril-om May Slst to 8t}i.tcmbcr 7th, 18C!», in the North 
S.tl^tic OccoD, botvrcvn tlui Faroo Uandjt and Spain, it 



r Rh-Mira lioa, 1 



" It ia (IcmoQBtrated by fi|rureB and facts, tliat t)ie hot, ^j 
anil corf cf tV-c Onlf S!imv,i1 cxr,'ii-;^ fiv.iii llio ^'.v.. 



.it 



-. ever as high aa that of llio'Oalf 



"Pnflprlhc' S7" and Cti'' of nortKcni latitBflo, the l.i' 
the lliilf Stream turns away from tlie Anit?ncini oo;i.-: 
the c'list bt'vmid tliBmoriiliun of NowfoiiniHuHd m\'] i 
to 40* of longitrui-lo west of (Iroenwich, whero it Bfill j"'- --■:■■ 
a temnoratDre iu Jnly of nhout 73*, atitl in Janiuvry ol' r.lrfmt 
'Cfi". Vrom there it proceeda to tho nortticiist, iliffusoM ii'_-:;r!v 
ncrciss the <-iilirt! Athmtit', mil finrroniiila tho wholi? <■'' '" ■■'"■■ 
tfthf An<i« r^'glfin mi tin; Wliilo Son nf Arohftri.c- ' 
Vrorid and permanent tvann Water course, wittiiH 
Eriglninl and. Gorniany would l)c a eoiuiiid LahiM i 
S^niidinavia and Rnssia a second Groeniaiid, buried linth 
glftciiTs; wtipreaB, ill FnihoUii, (71° 6' iiorth,) tho piui doog 
not rise at all above the hoiizon daring the eutire month of 
January, in a latitiido in which, in Asia aud Amsrii-a, tba 
jaercury remains frozen for mouths — there tho Gulf Stream 



I pre*orv(!<( fur tho «ea a tDm'pcriihire of ST.fi*. Wliila ll'O Biui 

[.fnrh"^!'-^ ■'■- -*'-i r -— '- '■■■-'■ '-- --^v^ of li!.'iit atwl 

I warti ' --i' i.1k! l(itl.«r li 

1 qtiii-M !|' Slrwiiu doM 

uot <■' ■ u mlh. 

"The Oiilf Streum cnrric? iiinrc lifiat to tlio north fbivn is 
I carripil l)y all tlio W;\nii nii- ciin-onn frotn tlio unliro j >'"•■' i''i<^i'y 
L of tlio pqiifitnr towtiri'ji i]\(i NorlU i'olo »»'! towartl" tlin tioutli 
[ Polo. Tlitt Bouthwo&t, wiinlH iTcpiva thciir liigli lunqit-i-jiture 
\ D-om tlio l.;fili'.Str.^uiii,- ami only tiironjrh tbeocr'an— iint hy tlia 
[ winds — '■an M-iirnifh In.> carriud iuto latitudes im Ligii ns Uio&e 
i cfttio Eui>o]>eau cuuKts urp. 

"From tliosonnJings oUainetl so fap^the Qulf EtKam must 
f IjO, HI' t'> tlio AriTtic ocean, a iltf'up and Tnlamiucui wafer 
I eoiirsw. Tt' it ahould not bo B'j, tbo iiolar ice would i-cui-lt alao 
\ tlie KuropL'iin confits. In iba Antarctic ocean tliis jii'liir ico 

[ drifts III! :i" I 

\ rasi" 

TAU-.'.'' 
Iit5t,. 

iiujilKniiiiu,,L *..,(,*. of I 
' ia more poworlul and I 
!J^3vpll]ar ice niiii polar J 
-■ a great ii'Siiyiurt 
■ pkicaa BaaiiiHt it: iirst, 
" ", then froi 



I iL 
' (Von. 



i f-r nt !.':i:'t r.5 btitiil 



11.11 ami. 



thai 



, 76' .H 
of 41.2 . 



I'ili. Ttia in:iiii Ijrixnfh 
- Dr. Bf3i<iUto latimdii 
L hud Blill a tunipLTutaro 



" The polar atreams, in conformity with tho general ln\TS of 
[ nature, am Iosh poweiiul in whiter than in the BiiramDr. T))o 
polar ico docs not drift ns iur southward ; it makes fa^it moro ' 
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■irleu (otliQ Arctic onaatu and iHliuids- in Rpniig uiitl eura- 
raof, oit Ilia coijrrarr. ii tlrilU aluug similar tn tin* glaciar 
tnnaapi, in Aliiina lunuDUins, or Ihu ico in onr rivci-fl. Tito 
Guff Stream la in wiiii'-r more potvi*i-ful timn in f*iinin»er. 



taid Jitiikiui'^v. «i' AutfUst aitil I'V-ltruitry,) ;v<iulil Lie ou tlio 
averago only about 9* of Faliroulicit, ( 4" of lioaamtir.) 



'* Wluii iinmctisc ontrnst to ( 
is oiFtTnl hy llio temporalnrv; ■ 
From tliu nvn nml air Isdllicrn 
(2" of K^mumiir.) nt Thiladelplii 
Wjtii— 40", UiD (lUtaiicc ia 2::h0 



.nil, 



uuu,rly dc 
Tli(!r<J is tliorefore, iu about oac-U thirty milea a ml! in toniper^ 
uturo of ciiio ilogrt'C, aa jna go nortli. From tiin finme point 
At riuiadeliiliiu to tliu Gulf ^Iroam, caft of Fruholm, on the 
aamo isotbcmuil lint! uf S6,'f)^ F;iiiri-iiiii>it. (ur 2° of Ui-isiumur,) 
tlicro lire in tlio' direction of tlu- Ciiiif ytroarii, in an air lino, 
about 5400 iiilli-'a, in wliji'li iliKliuico Uu-re ia no full at nil hi 
tUe temjiorataro of the Gulf Strcara. There, oun il<'.!iTci_! of fall 
iu each thirty milus; hero, tho same torapertituro Ji]nriLr5400 
mik'8 ill ft northeast (liroc(ii.m. Such ia tho iiiilrifu'^o ami 

fiDwcr of the Oulf Stroara. In the latitmle of lieriin. wViioh 
las a rooan tomperaturt! ot tho air iu Jannury of 2^", tho 
Gulf Stream lias 50°; at IboFitroe Islands itha9HtlU42.T' : htlt 
ia Jukutalv, in the latitude of Uio Fiiroya, the air ia iO^' holow 
zero, a diftcpcnco of 82.1°. " 

Sforoaby remarks : "In namo fiituationa near SpifzberEfon, 
the warm water not only occupies this lower and tuid rr--giona 
of lliu Bca, but also appeara at llio sutfjuu ; iu some inslnncos, 
CTCn among ice, tbe temperature of the naa. at the sui'fuc^? hsa . 
boua 03 high us 3fi^, or dS°, whon that of the air hu* I.'eon 
auvornl dct^rees IilIow fpiiexing. This circuniatanoe, hi'»vi-vcr, 
haa chiefly occurred near tb« meridians of 6* to 12° eaj«t (if 
Grceiiwieh, and we fiml from cihsorvatioue that the sea freezes 
lofl3 in these longitudea than iu any other part of the fcJpitz- 
bergen sea." 

" The hot Bourca and core of tho Gulf Stream extends from 
tho straita^^of Florida, along tlie North American coast 
linacs, day and night, in winter aud summer, even in Janui 



B irom ^ 

1 






tu>U, - . , 

AtluQtiu- o;;v;iii, t;'-"^u uu'ii;!' tlii- et(ii;ilijr, uii whjtli iuii.li;:r in 
July nnr in Juiiiiut-v. tlici temppraliiro la ev«r M liijjU Jw lliat 
of iho Gult"Slr*'uiij,'iu latitude 37' ucirtli."'' • 

Why ia this? "We Iwvo sliomi tliit heat cnnlj not ha 
forced down by tli« sun along tliu liins of tho Gulf Stream, by 
any powiT iit' wliiuti we )»iive a'lioliini. If lliia hout coa!d lio 
derived fn-rni tbe eun, it is clear tlmttlio ti^uip«ratiiro cil" tli9 
oc«nn uiiiicir tlie eijniit.ir shauld be at l^ant a,-* gri,>.ut, it' nut 
much gpeatof, tliau i', in in the Btraita of Floniln, op up to tito 
87^ of iii'rt.li liitiru-Iii; but wokii'nv. expfrimcntnlly, thiit tliis 
U li'jt tlio c;w-, biit Lliiit Iba beat, is uctunlly loss either on hmd 
or ocean iiiiil'>r this tqvuitor, tbnii it is in thiit poriinn of tlio 
Gulf StPt-am fmiu tliu striiita uf Fluriilii lo the g7 * of norlU 
latitude. Thcrcforu sohir radiation of Iiciit is out of tiip ques- 
tiHO. Kit could tliij fiiuut hi-at at t!io immensu depths of iba 
Gulf Str. ;iTii. pnii'Vifn tlumtn, even if it Wuro pnssUtle for 
heii! ' ' ■ ' t from the sna, for the iwink'ney 

of ]< 'id iiifa tbu atnicinTiln-To, und it 

com' i ■ y at thndo dentha in opposition 

to (in .. - - -L tbereftiro seek the cauBtt of iliia 

niArvvlI>itin lii^« ia ibu vv>tiurti of tlitt Gulf Btroanif nomowbere 
else tttau ia tliQ aaa. 

We arft told by our genlogiBts thnt very gwsat Tioat exists in 
tlie interior of our u',ii-ll) — uiid the uxiatenoe of voleanow in 
ronny portions of tba globe whicli are now activi", as w»ll aa 
tlujaewhii^b hiiva boeti ((uipt for a period of time unknowo 
to luun, all nttiiBt Llio truth of their iiajwrtion. Thf«y voicainot'a, 
past uml pruiQfat, bnvu auljtrrriiu>.'!m and nubmnriDv votniiiiini- 
- catloiH iviih ,-:v.-h Mh.T. iv1,t.-M p,.r-M'nt(' ):irv(i p'M-M'in-; ^if tliu 

ini>-.;. 



mo-' 

■Orf-ui: . .. ■ - :.,.-. , , -. - J 

for disu-ibtiiiii^ ib« iuUii-iur ti«:;iloi' i,lju tiai'ttt to jlb viiiiourt pmls. 
The (freatest neat ia and alwiiVH has bfeo ondcr tbo ucpiator, 
and those dues are for the moist part eubmariuc. If you will 



• RonDr. A.l^tcnaiu)'s£ijt>iiysutitlieExIciiSiOiiof UicUairStniftm. 



tako nrt iirtw "f iiliviiwuil eBnirmjilivnnrI east t 



are united n 
tl. - * 

nnd 

on the Hamo mendliii 
Bontliprii ^Miiii'ic nr 
flion. t'lipo V< ■ ■ ■ 
Jan Miiji- 



a win 
of ' 

■\vi 

VoIc.i;i 



:il I.. 



"!■*'■ 



is uphuavi'd nnd a VfHicn] flup nr i^liifiircy inKtfail nt '■ 
nal horizontal or inclint'l fl'io i« ti'-'Vflnj-cd, itu'l (tn 
of mattor is tlimwaoiit to rnmi an irihtnil, which i:i : 
of ngos nmv Ijccorac 'a contiocut. 



Thc'80 two Bvateme of pul«narme fltics curryini; tbo 1 
the cuntnvl portiim ul" tlir ititfriur of Um turth nuiiur 1 
Atlaiuiy o'jpaii, a piirt of the Amoriniii wmlint-nl, tlwi t 

Imftii niift, (JiiK of Mi'xiyo nnil Iliit Aiililli?!<, uict-t ninK' 

Atlantic (iceau to tho southeast of Uia iiiliiiul of IctiUiml, etwU. • 
fviriiisliiiig Ua sii|i])ly of LiMt lo maiiitaiii lliu t'.'iiipfni[ani of 
tliB (liiif StiTiiiii, aa woil in ils eri'nrest df^nhs us ou its . 
«st6ii(5od Borfiice. As hL-at siscitncls I'rnm ils aourco into t' 
atrauBphi-To, it paesca upwarfJs Jroiti the hnltnm of the ( 
Stream through it to its eiirfiicc, associated with its p<)Ait£ 
oloctriciity, ivhcro it enooiintors tlie riogallvo eloctricity nf tl 
atmoaphero, and hy coujiniction with it, iiicreasos Miu heat flf 
the air ubove the water, wliich air. thua warmed, attranldd liy iha 
colJijr air nogativolv electrified of tJio land thiit 19 neapoet to it, 
liuwa ill ft elL-ady wind towards it, aiiieliurutiiig iia climate and 
promoliiig the health aud happiaosa of its inhubitiiiitB. 
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%an rniilitl nil <^fU pn: 



■ f.-dFi.l i 



(ililf Ktream ih pri sio^t, the tom- 
■ ■ ..IjHS.l'. 

viT strata escapiuy ( 
tliid wiirm water U bd 
-Wiiteir. 



pei-ultire at, 4H00 fisoi 

tVt.>*iir1"(i'-c. It ill, 1. 

'!•■', ■■ ■ 'r, ini); ^vit.'i 

,■:■ btouJ AllnOtic ocean, in liii-t latittwlcs, in the 

- tb'Tr is a ri-lallvclv liiirli IL-Diporultiru, whifU Iiy 

iii ■ ' -Ti ami suaUiWcstvra winda ia CHriiL-d to 

til.' . 

J. IcF, eonm of tlio mttosrnizod IftwB of 

he;.: ; ,. It is k ■" ^^■'■1 "-I. 

diflVir<-nl teiiiiwfuniros ex; ; 

Now I.liL' waters of the OiiU'.'-' 

of otlu'C lint Btruama oxiatiuL' 

cloriviiiff tlicir hpat in tliti Hv^t jl.,-.' iV .m i'.. 

conDut'tinsf siilittTranoiiii iiml submarine yi 

jVretiu iind Aiitiirctieri'^Mons, iidmit itf the \k\ 

tbr'-Mi.G:1i theirglulmiosto tln'irti[Jtper Biirfjuji'N 

tlu! n(li-nc|tiinof liontTniin tliOBiifl'iico oi'thu fstrth to tlio upp^ 

atuiii«[plirrt-. Tliis ascoiit of hoat i'mm l)]i.i lti.>tttim of tbca*!"" 

Bti'eaifia tlirnurrh th^Jir watei-s to tljo fitmosphfre, in conmsctifii 

•with tli(; indmaglit of, cold Arctic utid Antari/ticwiilcraflowii 
over the hottmni of the oceans, is the cause of tLo low tcmpoi 
tnro ahni3'« found st eii'di (U'jitlia in tlioso watar^ — ^whilo t 

"tfirmi'diati^ly I'rom tho bottom of the ocoaii to tlie tiurtaoc i 
sndi hot oiirreiits of wtitcr, tho temneraturovariea till it com , 
u!o contiu't with that of the atmosptiurfi, and Iliat of the oc&ejL 
water oncompaaaing thpst- hot currents of water through thaft 
whole extent. Thb contact of these dillercnt tcmpcraturl 
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CTolvefi okctrio'ity, whioli is pooitirc whew tlte high Iptnpora- 



nondftfltjuitr 'r. ill.- iii-h I.i'.iIh.Il' ^iii'i-e u ia ob>':J-\ ■.■'!. T\\0 
cauHO of tlio li'it wat.?ra iif llio (SiilfSirttiiin iiotmixiiij? readily 
with the coldtT v.'atiTa<tt'Mi'i Nni-tberu Allanricoccjiii, wilL Im 
rcailily I'dhqiI iti tlic juHctii.n of theso opposila cli^c'riuitica, pro- 
ducing licat wliiiro mi'so hut and cold waters meet. 

Ill usocrKliti!? ffora tlie cnrtli in ft Imnouii, iii-'roiiatif; li^v.-e 
diBoovtTcd itif same Inw to ju-cvail arnuii^c ■' 
amoiiir li((niil fluiils on t,Uo carlli, av.ii tli»t >■' r. 
evcn at, jri>.':it olyvatiouf, itre na it wi?re Biiii'i. . 
others of i'ur In wit temi>erahiru; tho ronti^uiiy m Ln-r i- mmlh 
of wnmi iiuil cold air (Vvrlops heat nml elcctricitr as ivcJl as 
ma^iotiam in tli« fltUHtsTiiiL-re, m" is dono iilao in tlio n-nttTS cif 
th« oi-eaa br i-orrcsi"iinliiig C'lumna ofwiirm and cold wnlor 
in jiisljij^oailion. Tlioso otlribuli^a cif fluiils aru, thprt-rnri?, 
nnioiiir the great Bouruca of tli« evoiatiou of lUcsc imjiyuduni- 
ble pguiTM, 

Tho cold Arctic nnd Antarcllc currents of water, in nn^tion 
to tho E'luator from lliu j>ok'tf wbilu currcnta of vmrm wnUsr 
from th« tronica to tliO poles are moving W^ido thciii Jti ft 
dircKtly opfoi-itu (iirowliiMi, (ire «onolusive irvldtinccs tliiit thfty 
nro iiiipolk'4 by iiir^»nelic attractions and repulttions iti the 
cnist of Uitt «a.rtli, nnd ao it is also with the eerial enrront^ rtf 
thi! atniospht-re. Those of a frrcat elovaticm, having' ' ■ " ■ 
low tcmporatiiro, aro attracted lowardfl the K'lnatur ; 
warda to the naith by its niajfnetiem, while the win i 
rial t'linvnts, ropuUod fiiim the earth I'y tho euiii' 
ism whiuh has uttracted tho eold Upper cnrrunt ■! 
towarde it, luscend to tho upper regions of tho iih 
attracted by tho opposite iniigrietisrn exinting thci. , 
"both cuitcs in oj>po«iuon to t!ie supposed liiwof gravti;>n'Mi, tur 
Iha wir di-'siending to the earth from the elevalnl reirions ol" 
tho atnmwphfre is nimh lliiiuier and more, atlenuatpd tlian the 
air heneatli, and tho adoiniding warm air ia much denser ihaii 
the air (if thu regiouH that it seeks, Thediagoiiul and Epixol 
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IOit» of fiEtltcr tlkA (lencentlitiff or the fl^oondln^ etirrciits of 
l)iuoi>[i]ieruRrupr(>ilacciilij'UiouiiguoH»mof'uiowup(irtiaDl 
lliti uuuoDpbere, through whioU tiiey nro rcspvtittvsly 



tl.,; 

jm 
tU 

8ti' 

01.1 . 



a.'v« (loiiiinalfl iu llii:. lUiimxiiiitTC all ovur iS 
■e ■V-& find thci'u, livrizinilttf "vviiiJs blowiDg^ 
.[ onealiovtillio iitlier, Rtnl it i.i i.j llii«ir" 

an ' i.-'itely elootcificd cuvreuts of air thai i 

I rail. I and distributed over Viiet nreas oft., 

etin 1 ililyju;? tl'O tt^mpemturcs and luruislii^^ 

to tliu ji;iri.l.vJ and wrid soil tliose eupptics of water fur Irrljjii- 
tjnu, Bu indispeUBublu to tho Eupport of amtuol aud Veget;ib]o 
U£<] upuii it. 

Intlieypnr 1828. 1 wds detailed with two other ofHoepB of 
the rinii_y, by the Hticret;;ry of "War, to mnke a stirvpy uf tlla„ 
mnuiitaiuoiis TL'^ianin tbe states of Norlli mid South OitroUai 
Gtjorgia, and TcuncBsec, Ij-in^ bftWi;(;ii tliu li..-aihit'iiivv 
on the Savannah river, at tho fasteru foot of the Bluo'Ilidj 
mtninliiins and (he liead of navi^'ntion on the Tt'iineast 
rivur, oil tins wi;[jli:ra side of the tame mountains. The obj« 
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nmuiitrr olotliinf;, ati'l Are, therefore, bccsniea prime neLvaslty^ 
iHit t)iu iiiierilion wan, limr tit obtain it At. titnt pcriix* 
luuifbr riintcliia, if tijcy had Iicihi invKiite'l, coold not I 
rrocnrG'l wliera wa wcro. My anna and ainmanitioS 
with' llie rf"it of our suppliua, wuro with my tvEgad 
ttiid wtturo it was wo hiiu not lioon able to dlBOovdl 
It ocourrtd to luo to prucara fim hy fnction, for Ht thu 
day it wae tlioaglit that nvat was tivolvcd I>y Irirtion. So-j 
dlvidml my tea mm iutn Hvo rulii-ia of two rnun each, 
diroctiojT pomt? of ihom lo gather tho dric«l pieces of WOC^ 
tlu-y P'lulil find, I Doti^LL-d tlio jii.ct'B 8o na to Mftkc 1 
gri-aii St rul'biug surticos possillu iii thoin, and then 1 net t _ 
inva nt a limo to rub thu pi«cu8 of wood Io<;etl)Gr. Kai'Ing 
soino p'khjv* yf dry puper in my [locke's, I hoiwd to ho al.l« ii> 
kiiidlu a firo •wilU them, wfntu Piilhciinit heat feii^mld he 
dcveloi'fd hy thft fjictioii of the pieces of wnnd. Thu iiiea 
relieviHl <iK-ii otlier every Uvu niiiintc-a, after having n:hl(t;d tho 

Eiocoa of wood together, vigonroUBly and rj[iiilh'; ttii' wood 
ecame Ma».lccneil, and much smoke waa giv^n out, hut no 
firo toiii.l ha produced. Tho wood Jteelfwue nol siiflirk-nUJS 
dry, and none more miitahlo could Ijo proi^ured. Tbe cvoiiinB 
air was tolil and damp iiiid carried oii'jis fast na it vras eviilvca 
tiitf jtOHitivo electricity whith lloived from the friction prCN 
ducod ou tho wood hy tliu iictive riibhin,^ of thii men, Oim of 
tho elemonLs therefore to ttevelop tho hviU, \\z: the iioyiiljvo 
olcctrieity of the Rtiuo9|>tioro thiit we needed, was wanring. 
jMtur haviuj^ kept these iive reliefs of the men continual! y hiisy 
ill ruhhlng these pieces of wood for two consecutive hours, 
I gave 111) tlie elli'rt in doanair, and we submitted onrselves to 
thL- eircimistanccH of our Bituatioii, and pnst'td a diinial iiijrht 
of great siith-n off. Ilad tho wood and the night air liecn dry, 
we should have kindled a fire in fifteen mimilca with euch 
aa amount of frictional electricity as was developed hy iho 
nihhing of the wood by the men. The experiment eatlKfied 
mo tlitit heat ia only dcvehiped by the proper electrical coiidi- 
tiona and nut by friction of itaelf. As it was, all.the friction 
we Could imidnue did not prevent U3 from paseing IwO'i 
days and nighia in these mountains without food or tire, thST'l 
water on the river, in its tranquil parts, having been frozen at' 
niflht of the thickueaa of a quarter of a dollar or an Engliaa 
Bhilliug. 

Every houaewife in the country knows that if she snfTcrt 
the anulight to tall upon the burning fuel oq her hearth, thM 



in 

comliuation of tbe faul ndll bo dt'adaued liy U, nui] if illn^ 

til'.* ■; .'.r Uuu raytif Mil' ■ hi 

iio|i.. ii'jm llia utnio-'. 



It<:li' 

fro-'t ilk ihe aiiuL)g[iliuro to bo ro-unuciL lo liic nir txincatti i 
ouil tn HUpnIv tiia ox^gua ga& tu snivport aoow tbo conibustia 
on tiio praina. * 

It IB rticrcfore a mhttik's to sopboso thnt friedon pro(]iio4 
TifVit. Il i'vtilvp« ijli'ilrii-iiy, wiiii;b, DHiliini; wilh (ifi|.i.-" 

'■' ■'•-'■■■'■'•■ •' 1 ■■■■ ■ ■■ ■ ■''■•■>!•* Iieiit arifi unnt- ■''■■' >-^- ■ 

' > is nri^iJomin. il^ 

,. This is ill 
, two niljjiceiil; ]• n.' 
L'ciui;, Mil-. tli.Miti"-^f ri>liiiifl.is8 aiidtruiis[;.;(rfiit, :i:"il,. v,,iiid 
ati^lc (if iiii'iileiioe. (.ilasta is known to be a f*;cl)le conducior 
of liont as Well hb' of electricity, for wo nsu gliisa in our 
wiuiiiMTS If) confine ivUbin our rooma tha ariiliciiil bt-Ht pro- 
dilCP'd within Dr'UI liuriiiLj; wiuUr, tftiil in mulburu ri'pnaa 
dnublf) BiiishvB aro used iii Oio winilows, the outer Fiwh to 

firevent tli« cold Ircmi j'untjtralins^ tbmugb tbein. ftiil tho 
nuor Baali to confino tbo vviirmor uir within the room- ■ i 
^IcotriL-ul cxporimonU, gliu'is Lanillcs aro uaeil ii' i 
alr^ent^ of'eloclrioity iutundcd ty be paaatjd Iroiu qu- . ■ 
tba battui-y to the othur. 

^ow ivben sunlight witli :(b . onortnona volocity falls tima 
Upittt two Kiich ai^tictiut jJiinua of glswa, it will bo fonud tlmt 
tno flaiii lnnis[»aront ghifw ia cold to tlio touch of the tuiud, 
while th(! blno fjhisa ia but whcu bo tomihed. If frb-'tinn Itru- 
ddced hoat, botJi i>f tlieso siirfiu'iia should liuve tho Bani'; tiuu- 
p.-ratuni. Imt siich is ni>l ihe isftpii;. Tho ruasoii is ohnona. 
Tbo auuligbl pudBcg through thti ^tlain 'tranuparuut glaxti, only 






s, CTuater ihan lltat of 



nitivo elf'L'trifi 

lirruiit ot 
i l>v tliia coiijii ' 
Rill.' u-lii^s. a'n'i ; 



M. i[)i the cxiikn&rionj 

u I. Thi» will rormvo t 

fill tUitL IS ;;1 Aavj buiLci-uJ. ly ituucpt u DOW faist o 
to comjirttinjuJ a now tiivory. 

ililf, TijM ;.> n'-ti.:-,.r,.iit, Gvorvwhepe in nay iUqj 
mill ' . ■ ilUi!'trutf<! hy tho c 

ce-'.-- iia li'tiHop HUQ glaaaii 

a T" ■■ ■ ,ir or iniliimca a squibj 

gun[i'nvl-r. Tlii^ r-h<'',is tlj.it r^ivscf light mo vo thnjilffi 
cthcr, mill our iittnospInTO, witJu'i-i't loucljin^ enph otlior, am 
t1i»l wlit-ii tlif.v iiro eoiutii'i,'.si*i!i] ti'^jelluT, iis m tljia kna, thn 

* '■"■■ " '■'■■■'"'■■'-i 'V!i'ti*in, jind tliift fritrlidti cvolvoa iio^iitin 

'■iiHrtfd tlivir ni;[j;iniUoii, wliiL-h lU'gotm 
■ nu* coiitiictwitli tlio vitruous or j"i»itig 
■ :.'■ ■^ rif tba It'iis, il(nvloi>9 lieiit of cxtniora 
jS'^iw, wlitm wi! ijonib tu apply tlicjia iittrjbut^ 
,t to tho Jihyaical condition tif our yilantst, wo iii 

1! tlnj vuriat.ioii9 "nf our tomiiLTiiture thfiiugliui 

„ Joiiaonn, directly lu Uie action of light upon tlio variol 

(lid, litjutil or K^seous niDSlitacnts of tlio plan'.-t, whii-b « 

oortiiiu tiuio* Jiini in uertaiu couditioaa arc oppositely ck-d 

fiud tolhtj rays of light. 

TJicro iu no atmosphero about tlie moon aod coascqacntg 
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•^ ' » I. J. 

2iU)0)) at ii vtvry s:ii:J.i mc;!-' ot' iiicid-'^'i'ii iVoUi l1;v' :>.ii,^ :;:•._• ii.- 

1^1' i''«'. n'!M> ]tu><M> its'.-][' l>..'iiiu' lu-u'ativ •] V <'l'-'<'(i'i;'^ (I lt\ m- ci'i- 
t:i< t \vit-|, this 4»t''"r ill ^iN CMT -(-r i-: it.^ ori'it, t' -; */.••_ i'lN'- " / 
('!<'"M'i!it.Ml coiidiiiuu (.f t! - M » -a's r";i .-'•'. i\-r>-ls ll-*^ i'',^ (,i.' 
l''i'lu. tliiTotVoni, aad I'jst"::-' t]' -ir v ...•-■t!>)n. . ''.F't^ i ■lati-.n. <'!i 
i's a.v'is is tli(^ ('iV'-ct nf r;«M.;,' al i'^'r;*,-. iii ii.-! in:'-r.*'.i\ ai <! ii:^ 
j'l 'tion arcimd tlio cirlli, v\.A ^'*Ma it. firi>nal t; o s.a , i- .^i;it3 
iVi'i'n tlio inaLi'Mt'ti'^'ii c a.'a" ■•■;! v\";'''i:i i' ; (.•■'•.! ;, [iu I in t'.>) 
oartli and Ils atinosu!] jrt', t'-> w^jli us in tao plajiL-:->, ;'a; isuii 
and t];0 cIIkt of ,'>[)av.''.\ 

X<> one iii^i'^l-o r«Md 1 i>' ^siMv s -ad li'dif from i^-^ \a'aoTifi 
sour(a;s in (la^. liiaianaca! T!ir»ai.^-li ^]^a(•o \vMa ils (■.•a.-, .ait ' 
vc.loc'itv of .l.'vl,Oa'(| ihI'^'S ik r sl'". 'lal. i^ i< ini'M-'it'd i'm-. :t/i 
s])aeo Avith its o\vnc*-'"i<' -i-Mt-at j' '•■<•('>, a- a r. " •< -i fir--; iV ''.a 
i.s staial is conrinua^'". d:--\'<'!H''r'\' :ir I Sv i ao r»'r<'"- •.•/•■•'■.• vl 
i.!i I !a3 (a^nhasliou ot* i's conii'-i-iiion, till ii is cm:i"; ■' -.: ■,!. 
So ii;r^it is r<'|)'-dl(al iroai iis s<>iiV'-'».'B in tha firaaiia^'.:; i-y i a 
nr.Talivo olacaricitv, aa^.l it< valorii v is ni;iint<iia('d ia>' ■'..' a--, ir.i- 
anre of the la^irJitixa-^ ela'-.ti-ici! v ()f i Ma a!l. -r tiironu;!] wi a-'- il i^; 
passino*, o<)ni]nuai!y d!'i\'ina' it forward. Tais coa/filiin <'f 
ji'":';ati\'o elaatricitv in lia'lil iH^l-ajf oni'^tant, and iis vdoai'V 
liniiorn), its rale of -';><'i'd is naaaraiiUM.! I'dl it aatars ona* atna -^- 
pliera, Avlicro it ena(aant(a's rlrv'ii'iaal disinrMii'i h-s (»^" opin.sii,^ 
as wi'U as similar condili )ns, produalmc iis rai'ia'-ia^a, i.s ro- 
\\ '(.'I'lons, its polarization an-! ia^ a!i.> >r;>tion. Oa r« .v\ i i v \ : ■*. 
sarra> a of tlio earl-u wlil'-ii a; (*\a;'v la(»nant pr^ ■ 'ai. -• w-.-w 
";»a':i''n tr) th<,' a<,-i''ai ta^' l' -f/, v 1 \\ a y»Man-a-\.. .... la' ^1 'y^ 

'. .'. ■ ' :! aaa! 3'i:^dit, <»f liv .i! i-.i-v. ' l n\W \aa'^s:aa!i lar, ,.-f 

a a- • j mT'c and ..•'•a[-'t'<T .:'•• / .-, •<•<'•'.. i ;>■ d, ^^ .■ -.i- . ' •- 
(. ' d '. I'-'i niiivr, a . L ord'"';' T ) 1 L.'aa-'i s ofi'^ j!. a r* > ■' :. ^ . n-'s 
iia'-'aa Wdu-n it f<d]> ia ! la? mi aaata* on caa't' a [.•'»" ^ • fi • «' '"ii 
aMa.'.,->t varticadlv, no r:ivs cd' I'al.t ai'C r^f va' d f' ••a iia i!a v 
all imi'in'jfo upon it widi tliair inaoncalvablo valo<'iiy, ia'\ai ip- . 
imn)y tlu'ir fi'iation v/it^i tMc3 earth an o[)p')sito ela-rri-iiy to 
t:iair own and that of tha atmosphare, Avh-^se union ja/odaieaa 
tlio hoatd of 8 mmar. Tu winter, tlioii5i:h the earth is three 
millions of miles ne:irar the sun tliaii it is in snmm<'r, y(d lao 
an '-h' rd* iaei haiecMd' ih'' ,am's rays of li;:ht is so small and 
aaute, tliat a lar;;e i-ropor'ion of tluan are ra'h'etad int > Kpaco 
vrith«eit produeing tl^e fiietiou with the earth whi«.di is neee^- 



iiminutr tho iiiia^«i« ortlir* smi, a lumt could b« prouucuU at n 
oint whoro tlie»e imngos wctu iiuilbd, 
Mr. Da Fay, a. member of tlie Rfijal A'^ti'lomy of S<-i«Dcefl, 

in a roinuuir {jnott-d ui 171(5, alatud that the i '■■ "■ " - •^'in, , 

tcfloctcd by a iikiio mirror more than QW >' i- 

Ctivo mirror witli a diftijintcr of 17 incbiis, ■ . ^i 

'\}\a aubstaiicv's al tlie focua of tbi« cctncttve km 
oviT AiUlud that 8omo auUiorii Imd eii!;;^*!''! U .ii n n-! I'lr, 
with a vory Unig focus, c<)'i)d ha furmt'd hy usilitf h luri;o 
Tiumberiif small plmio mimirs, wliich mi^^lit bo li.'id iu tlio 
liaitd9 of as many pt'raoiis, and ao dirooti'd hy tln^m fis to 
throw, hy roSe&tion, all tlio images of the Biiit upon a given 
-pmat, tliua devolojiin^ proat liout,; btit al. tho siima ti'mj ho 
truatod tlio story of Arrliimedos burning tlie Hnnuin Iks-t at 
SjraoHsu aa-tlie voiieat fa!)le, and %rort!iy of all i'tdii:ul«. 

It is very sinpiliir tbat mon wilt froqnontly bMicvo elitt<!- 
moHls of tlic most iu!l->n_'biibli) imd vsvn imjioM-iibty (.'huriC'liir. 
who, at tlio wanio tinii-', will rc-jfct (lie beat cutiibliidujd liist orioai 
£iiib< whoii tliey hapiioij to ba oiitsido tiieir vin^itf of k'mw- 
ledgo. Such liuft hoen the fate of tho hiiilory nt^m burtiinj; 
mirrops with which Archimt'di's dMtmypd tho Roman flmd at 
Syracuso. This fact, related by nifny hifltnriaiiK, bt-Iievcd, 
witbimt tinestion, during fifteen nr sixtei^n ccntnriiH. ivas. in 
tho eoventeenth century, not only di-^piitcd, '■!■' ■'■■'- tr,..,>,-.,l 
fla a Hilly fnbltt 1>y mimy of iho KavirnS of Hi ' 't 

tho illuatrious iK-a Cartps oitcniy deuiwl ii^ i 

wo mHstacknowli>d,!fO (hat with llui thon rcr, ; .,1 

Di'iHtrics, I>tis Cart'.''3 w;i9 exonsablo for not bell. >iu_L; thu 
mirrora of Archimodoia owr to have oxistid. 

This incredulity, on tho piirt of many ticreons chiiminsr to 
be scicntiats, oxciti-'d tbo iutt:re«t of M. tl« Butfou, (hi* tulc- 
brntcd uaturnlit-t, at tho time (ho Intcndant of tlm JurOin ilus 
ri-antea, at rnris. ITo dt^terininftd to (est tbo <[iK's(iijn ipiiirli- 
cally, and for this piir|>'^iiie cujslrm^ted a syKti-m of r'-'Hi'diii^ 
planu mirrors, by whifli li.i attained coniplute mif^ci-srt. ile 
uoffiin hy iiic'asnrinf; t!io losa of illuminaUiig powor in tho 
rofleetion of tlm finii'a rayH from metalllB mirrorrt of llm linoBE 
polish, whi?n compnrt-'d with tlie loss bo enstaini'd hy rotloc- 
tion from plaiKi jjfasa mirrora covered on their backs with tin 
foih It wan fonn.i tliat the ^iaas mirrora lost IffiS light hy 
rellectioii tlum tho motallii! mirrora did, but that it ri-quircd 
two planu glass udrror8 of tbo samo dimuusious lu produce. 
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^i /.T i .V'i ih III nir!t"'l, \v^\ a <' ". : c t' i'-'^n ] • -- : • i. 7 .:i la 
rv'-i i. >t : ir.'I I'l^-ro was rva-.)!) r > 1 • iv w; ::...t i:" ;; 1 li.i.- i ':■ -« s 
of till' ri!rr<»r li:bl 1»'X'U ii-d, ni'-M'.- (••>u!(l iiuvc bv^u ..-^ ^.a^iiv 
iiioli'.d at O'J tl'ct di^rauce as at li» ic^-t. 

Tj' .-"^ oxr»«'"i:iio:;ts have ]>cc!i ni.. lo with n pv,n rf a ^^^rlnsT 
aaiios^'iiurio Vi':»ours. If tiion, v\ itli i!.k-ac d:::adva: .. r- -, wood 
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coiikl bo burnt at 150 feot' di^itant, w<. ^' . y woU tliink, that 
with a fciuniiiier's Hiin, it conld bo roadi ;• burnt at -UO feet 
distance, and with three siniihir mirrors it (m)!!^! b-.^ set on 
iire at 400 foot distance. M. do T^uilbn thDUiclit that with 
mirrors simihir toliis own, combustibles could not beinllamed 
beyond a distance of liOO feet. 

Let us attempt an cxph^nation of those phenomena. The 
enormous velocity of rays of light in coming to onr planet, 
establishes the fact that they cannot touch each othei- in their 
passage, since if they jostled each other their velocity wouhl . 
be greatly diminished. Repelled from each other, tiicrerore, 
by their own negative electricity, as well as by that they liave 
received from the cold ether through which they have pas.Hul, 
they are attracted to the glass of the niirrors and their metal- 
lic backing, by the vitreou.^3 or positive electricity of tho^e sub- 
fitances. On striking the glass, tlu:se rays produce friction, 
which evolves positive electricity, t:lie junction of the::e oppo- 
si'te electricities evolves heat antl mai^'uetism, the ravs of heat 
thus devel(^[)ed follow the same laws as do those of liglit, and 
together, both are rellected from the mirrors and arc; directed 
to the cominon focus, where their concentration Bi-ts o\\ tiro 
.combustible 8ul)stance3, and melts and va]>orizes t!t^<e of a 
min^e ob.lurat<^ and intracta])h^ character. The retraction and 
rellciition, as well as tho'.polarizatioh of light, are duii to the 
repellent affinity of electricity. 

When we are told tliat on many pnrts of the earth's surface 
mountains have been upheaved till their peaks and ridges, at 
distances varying from 1G,000 to 2.'\000 feet above the level of 
•the sea, a})])ear to be covered with snow, which from year to 
year, and from century to century, continues ,to cover them, 
no matter in what latitudes they may exist, nor in what rea- 
son of the year they may be examined, we naturally a>k our- 
selves, why is this? ]iow does it happen, that these snow- 
capped peaks and ridges, at such great elevations above the- 
eea, far above the region of the atmosphere in whicli clouds 
and vajjours habitually love to roam as it were ai will, bask- 
ing in a resplendent and brilliant sunlight, receiving all the 
supposed emanations of Iieat from the sun, that philoso])hers 
of every age have innocently conjectured that that luminary, 
like a Jiuman spendthrift, Avas hivisliing upon infinite space, 
infill directions, that a small portion of it might reach our 
planet, should preserve their mantles of perpetual snow, in all 
seasons, in. all climatic changes that are occurring every 
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(raco ui' llid aclioii ol" hunt, a^ Utrivt^J irom iht; auii, is aa^-' 
where vlsihla tipob them. 

It'tlio Hflti is a great magnet, it must have if a magnetic polos, 
wiUi thujr reciprocal attractiniia and repulnioiis, Tli*' piano of 
the Will's equator ia siiid to ho neither perpeniliculnr to nor 
coiiK-ulont wUh that of tho ecliptic. Its magnt'tic pfilos may 
therc-forn be ilifftrcntly eituatci-l in it to the poeitioiis nconpiea 
in the earth \>y ita iiiiigiii.-tic poles. From the suppoeeil cuot' 
lUoiia vfiluino uiul iuteueity of mu^netiism >n and about the Biin, 
"cro uiiiy infer Oiut tho velocity of llie planets and of comotary 
"matter in their respective progrewfl in their orbite, would bo 
diecke*i wht'u in their sevoral perigees or uosirest jioints to 
■ tbo 6U?i, from its great ma^iietio attvaetion, and that as they 
Bevorally receded therefrom, those velocitici would be in* 
Wettsed from tho loss of the Bun'a attracfion by incrcdse ^ 
distance from it, and the nearer upproai?h to their ajinijees, ov 
greatest diBlancc IVoni the ean, where the buu's lUtniction 
would he the least, aiul tho opposite mngnetic altraetinn of 
the uther of npaec would be tho greatest. If it were not for 
the interior forces of the planets, jfcc., causing tlieir rntationa 
on their ascs, we might suppose that their movements arouni} 
the Bun might he stopped entirely, when they had fiuvorally 
rciichcd their perigees by tho magnetism of tho sun. 
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piir. ..- li_,(M.'-i :ii.]"'ni\.il \<i ciTj.-^T ,s,..|, ,_,i],,j 

all . i'\nun, nii.i their averajre m;i/;riiliiclo wa^ 

wli' . ■. iuilt.-a long, L^' n hiiimreil mik'S lir.>inlt] 

Otliir ".I -I', ' r- u nv i^irtrferruj to ik'acriba tlieno nj,[n-iir. 

a» " iTr;>iiii!!Hi'iiiH,'"«*'rioo jjniius," and "sbiiifflc ln;iii:li,' 

u I(.iV(iy vUiplical forms, imd of mm;U smallur prnjiorti.. 

Tl . . : ■ ;..■ .1 reflector of liffht will,oi:t tli* 

«ii" -iH'iit. Thi! pi.'ii!rft of* llif 

oi' ■ , i-'ijcosoata grfiit irr'C'j;iiIarJli.-:i iri% 

iU ^.1...., .,.,■ J, >.-■-.■ ,,-, ,..- if iliuv were t-ratera nf exiiiii.T voIiT 
canuwv »u«l elevatiini-t of j^vcat n[ti{ud(*, oonveyiiic; tlifi i.lea ofl 
voloauic mountains; Init the gcu^rivl colour is tintntn litrl 



f^^, not unlike to n\iinit» of ziiio, or tin foil, tho latter of 
wliii'b ve u«e lu bnvks or roflucting sorfucee in. oar glasv 
niirrorB. 

Iffc-c 0iu8 get onr nocturnal llglit from tlic moon, imac- 
ofrtlipanieJ liy liPst, wliy elioulil we iM«irtt iijioti riolatiiig llio 
well entalilisheil Uuva ofhoat in its radial ioiiH, niid ilt'claro tUfi 
»un to bo ail inciiii<lL>scfiit body, coniinually in active com- 
Ijustioti, reijiiiriug inconceivaWu maBHt-a of ju.-l of eoriio kiml 
Irt iiiitiiitaia it, and Burrounded on all mdes by an inunciinity 
nf etht-Toai »i'iivu (.if 80I0W a tcnaperatura lli.it miy nuliiition 
crflicat from tlic «mx must uocGHBarily bo absorbed irnd neu- 
(rulizod as Roon 113 it shoulil k-sive tliw body of Uie ami ? Wft 
therefore, for the ntwona stattid iu tbiu book, rigcet cnlircl^ 
lliD thooty of tho im'iindesconci> of llm snn, nnd of its lutQI- 
jioua metallic vnppura of groat iiitoiieily of lioaL 

- "W'u liavo shown in tho body of this work, that the colored 
lixhtfl conatitutiug the primary raya of Jiifht, wbich are 
emitted from the Tartoas orba of tho firmament, nogat!V(dy 
electritied, aiul iiro propolle'l by tho cold negatively eleclrifit-U 
other t!iroii,!.jh which tbey are coutiiiuajly p:-iaaing to thii 
nan, and thruHtrh its trimsnnruut or transIiKont chromosjibtro 
to the jihotospJKTe of the eun, aro thure coramiuglod to 
rrodat-o its wJiiiu light, which thou is ropcik'.d or rcfluctcd 
from Ihiigrey " ivillow loaves," " gran nlatioiia," "rice ^riiina," 
or whatever they may be, into 0thcre.1l epat'o hy llm .'u»mo 
nL'^alive electricity, which liaa been associated wilh Them 
throMgiion f , a portion of which comoB to us as the white light 
of the sun. 

This ehows tho flyntbesia or formation of the white li^ht of 
tho 8un, and that it is mwely an usaociation of the ]irimary 
raya of light thrown together by eleetrieal mid magnetic 
altrftctiona and ropulsioiis in the photosphere of tlie eun, and 
60 easily scparablo that tho Blightest change in the anglo of 
incidence ut'tho white light of the «Lin,fla it falle nponvapoiirii, 
c'onda, or gases will excite their repellent afKni ties, and resolvo 
Ihoni into tlie varied and brilliant tints of primary and com* 
posite coinure, which everywhere in tho teoiiierate regiona, 
servo to excito our astonishment, wonder, find delight. Theao 
clionges itcc'd no accompaniment of heat, and as tbey aro 
ivithout it, wo return to the declaration of Moses, that " God 
made two great lighta, a greater light to rule Ibc day, and a 
leaser Ught to rule the night and the stars. 



"Alul hfl 8ot them in tlie fimriatiioni of heaven to shine ujioa 
tho earth, and to riiie the i]:iy and tho ulght, and to dU-idu iho 
light aiitl the darknoss; and Ood saw that it was good." 

Among- the fallacies of science, as taujiht in onr schaola. Xn 
30iH« of which I liuvo alluded in this book, xli-n- i- u.it ,itM. 
ni'iru surprUiiig thuu the statornout niade by > 
that the L-orth, tho piaiiet«, and the nun ii 
revolve oit Ihuir respecUvo axes<, and in their > ■ i . 
toenst. Wu are uUo toUl that theeo orbits n/i? . liij.ii. ul i 
corven which ri'tfirti into ciiempfires. Kdw we will IHiistrataJ 
this niov*iiieiil by siiji]>osiuj,'' that a man has Mt-irtcd rnnn P 

I'ranciaci), »»ti the riicific <i^-<-'r. '. ■■'-'■■ i . ■■ -i. . - r..ii,.i J 

ofliititiuiu frnm west to east ; 
[ruvuiifd una hnndred and ■ 
tntitmlo, ho finds that he h:i ^ i 
from SarxFraDuecn, and if h« L-'inui.; 
must travfl wt-siward, which coufbc v. . 

again tw Kan Fnintiiico, Ilnw ia it | .l 

eurvo which roturna to itsi'vlf to ti-iivi iir.vi.y.-. in .n, 
dirouliMn ? Tbiire can he no tlxiid canlinal points in tiny i<ii)liilS 
OP Btflbir eyalcm which m always iu motion. In vpgispd tO'1 
the diuiinntivQ planet which w'o iiihahit, ths curvatnro oe 
aoaalus of luagiietio polcR, noith and eonth, ia sutiieienll^ 
fitablo uiid fixetito fiiniiah cardinal points of tho compaiia tS 
regulati) our jouruoyinga upon it; but with plancta, sturtt, a 
SuOji, it IB diiitT<;nt. They have no fixed points in the eel 
UmI KpIiL'io, (if whidh wo liuvc or can have »dv koowIeilKe, ._ 
whieU tiio direotion of Uteir iiiovemouta can bo refcrrod, una 
it \« r^iniply an ttbanrdity to uttompt to ojtiiiiiiiihvlo pluuclury'l 
and atellai- motiouit to thusu of uuuLltid ou our eurth. 

Thp plnnp^ nfthr orbits of tlie plnn«f8 are neither coincident 
wl'.l', " ' I rjieiidicidar to each other, hnt llii;y nrn* 

an; , i. each otiier in Rueh a raiinnt'i' tliat lii«f 

fiuii .11 a iWou!', coniraon to all of these »'lli|((t3 

ca! ' , ■■■ [itly any pt^rpcndiL-nlur line or jiiaiie 

Uliy i-u^;. vi UtLoo oibita, cannot bo perpendiflnlar to any other 
of thi-'oi ; and hence, thfre i-iin hw no cardinal pointB common 
to thum nil, Kud tlicir uiotioua cuaiiot ho from \\*.-at to cast. 



My task i , „ 

lurj-, It was nnnoiinced that t!ie [irimary ruvn of T;„ _ ... 

ft'rcntatlribulc&, and aniong them, that the bine ray stim u lut^-d 
vegtilnUoa In a rcnLurkabb degree, many persona ou the c 



t finUbe*!. "WTinn, in the heginniue of tluTi ot-n- 
■ ■ ■ f Tight had tlif. 
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.' • I > :i nf -;,!.':'. w i. ?i {:• ■' i i!.-. 1 -^ d.. •!':...;:; »i (i t'.o s-ni, 
1... .'•■•<•:' 1 ^ i.'/ii v,^ ..! I I. ' i'..: % !i .M -I'l T^',- «• !-:'k :>.■ "/::r i- I 
w'r'i i".«' l'';i.* V • • .'ir ef r. ' ^M', l':-v hvkm^.' ! 1-y t'i<i di.-- 
/■ ... : -11 1 :* /.f I :..'!. '-• j-n 1 \\:.' "'" ^';'M ^ :rs \\:.!i \ l,-i I c.^n- 
r •.. .' i li ii .r\\ i: ;!,■ vn !' T j.i . ; \ I '« ;: ! t'j r^y: ll", *' Ihto 
i- t^. s -Ml i[ t' '• r !: ( ; ( !* :'.'•" !/:.".!;';•. -'I c. ;><'r''K-'i'i.t^ 

:' • (\ ■ 'P 'a < ll i .'..'.:.■' i:.v A"'\ ■. Ja'!^! r-^--.* .>• :]:r ^uii- 

' ft 

].: \'i' i\i\ 'o on -.lii- >•:;'■/ ' ^ ^ «'''' -' i'"'"J • «.-- i:iv i^ >■■ ^vi'.-. li-'ii int'> 
tli»'. i'ii\ .-■■•s ('[' NaMirc. J li:i'Oji>»i ]u'' ;i ^ /''.'<' I v.'.;''i wlf'.:. L 
L-i\- ' b •."V. usiiu'hi in t' '' .- \. r !:^. H".' Ir ♦•\;'^" a'i"i«s aro ii 't 
(■•i.r ■ '<'tt Aviiii tlio knuwii ov \<vv^'i> w-i{ flu-t -. 1 ]r\vi\ ^--i^ 

d ' ; :...^ iK.lc li;-\'i^ l'<'.'ii tl^ri: t u|f ■; !"•■ i!:i'ul (■•r c-Mitiiri''^. 
I 1.) hni |.]'(»fv ,^-i 1') ti\'i'li jMiy ( r-', I)::*" ;m u ]i'in»-i) t:S)^'i 
i.:,x. 'i: J' tl'L'. Jji:.; s \s iiC I!; "■ '<'r-l, J«>r v, !.''!• ; !l kii'v-. jr-lc^^'^ -IiomM 
l>o 'li' -(']:. ;i;aL(Nl, J v* ntiin.' 1 ^ i.;i]):"'t t-* t'.*' pM^tli;- 1^'.- ('.)]i<«''i- 
^^■.■.»:;.> to \\li:<'^ I luivo iwy'w > 1 on tli ^e s;!^^'.'^'>, and that ]^>al.)- 
lie laav atLii<'L to them wliulever value tlicv ]uua:;C. 



\PPEXDIX TO PART IL 



P-] 

A YOvy romarkal)le confirmiition of my theory of tlie f-^rraa- 
tioii of th<.' oijuiitoriiil diiunrter of tlio eartli, iis well us ui'jt"!i"^o 
of tlie otluT ])laiK'ts, l)yinai;'!U'tI' iitini^'tioTi andrcjnilM'jn iVom 
tliL'ir ro'[>e<.'iive j)olos, thv. 3 iiicf'-'u^i"-.^ t^l'>^;o (.lin'ii<'''>.v in 
various ju-oportious ov-^r tir :r L^voriil. ]^"]ar diain^'ttMs, ]ia^ 
unexrM.'ci.jili v tiD^.Liirod in a ]r<:. -r i .'ii 1 L)jt.»"r'' i;:>' A:iu'i:.*a!i 
Acadoniy (-r Se'* j^.v.'^, at v- 'ir li-,-:'' <r in t^i^ city ' -Id ou 
Tiiur.-Ltv' h^-fylNv, vciiSr-r^ 11, l'>'*.'>,a:i i?»"it toit]>y-." -;.-"^.>-or 
J.^-^ejtli Lo Cv^ju'o, of IL'^ Uiir.^M'.^i'y c>f Ci.^.i.'V'i :.i:i, n-*"^ )i )p-is 
of whicli W;iS inrifiished ill lli.) h:i: pl.-iaont t-'* li'.v"' ]'''/'■' ;. ''/M', 
of th'Hrity, oil Sit ivL y, j;"v)Vvr..'i> iM5 '.-, i '"■'T^. Tj .^]).n i r Avas 
eutitl..' I '*v'i til./ lu id.t^ii-'<) of Ji .)!■]'■: )rtal Cru-'ir:j r in tlio 
Fonnati >7i of t'r.o C .;-t Uar/o of M'>:iii!-iiiis in (':'•■*- o-iii'i/' 
beiii2: tiio r. suit of Fcjcut ol-/ ^rv..'.;* i.s by 1!^'^ a' :". y. lb> 
theory :••>, Ih'it luoti^-.'ains arc I'^rniod wliolly l>y a ^ ". /." 'iM-r of 
tho eru>i (.f tho ': th a.l'MV': C'^''..rm lin-^s t) hor'i/^i'.t: 1 i.r\^- 
BurO; n-'t I'y b MidiHi^!^ i'i!.aa c^-: v-x: arch I'-lod and. s"-' '''.nod 
by a lifi'i'd b -ri; illi, but b'y a iii.i^bbi'j^ t"-^- vlior of 1'. ' v. hnb.> 
cru^t AvrJi iiio l-)r]n;^.' 'ou cf c] '^se f^U and a tl-if'';. :.^'"-ir or 
fiwcill:!'.^ upw.-tr.l of t.]--^ squ^c^i^l mass. Tbo antl - :• walkod 
filowly tliroijo'h tli*"^ cnt n^vKf by tho Ce^^^ral L^i<''i''.' 11 -'-^W" id, 
from thoiMi-ns ad)olnin<< tlio b'>v ^+ tan FraiU'i-;-!) t'.r- 'v:li 
the Com -t J«!id j^'j lU'^nnta'n'.s to tliii San J'.)a<'[uin ])\-J"'-, a dis- 
tan-'O (d' thirty miles. Boih t!'.o fsub-ranir 'S iid > v,' kIl the 
ran.:o is <{;vi'bd are comip-)-'ed Vvdiolly of eru:i.|'bd ^ rata, 
th'»-e of tbo M r-teiai Bub-ruDLCO hoiiicr cnni:!|-]cd in i o mcjst 
extra n^lifiary manner. Tho hu'b-rango iioaiH^^^t tho b-.y :^ ox- 
cjcdiii ;''v ooTup]->x, ■ Froip, ni'svnr'.Mx r^l.s of tb-"; a^^'-'--'- <•(' ilip • 
the aotiial Ii^'irrdi of tlio fobhMl strata is {wo an I (>nod.aif 
to threo tlmoHj ibo liorlzontal d;--t.'iiioo thron^'h t^.e moiir.tr.in. 
There must bav«'< b^H^n fift'^rn to oli:hi'>>:'n milo3 of orivrintd sea 
bottom orusliod into !:<ix miles, with a eorrosponding ups well- 
ing of the whole mu^ss. 
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.. » V .^.J>^» > ■•• I. ^ % »> > ^>,. I.llil ' I ^ 1 \ '1 

^^ .' 1. •' I, la r'"' . "-.Li'j"!'. ■ ■ 1, .; ' •. ■• V I'l u A. I>. 

1. ' ^. I •• V.' H tlu^ r" '''Mm{ s M t :" r I ;>:. II a ', « ;■ • -lit < -li, c-t" tltO 

.^^•.'•' or' ./ ' ' .a"»\ • ' *.' irv .1 ;•' "i,-, h;- ^^ll;^ ( ' liiU curity 
nf L. .'• . . ,r, H*. . ^'^ <•■' i''!'. 'i\;.:,ii. Jiis liiMitr, {^:» plieii 
P! .. : •'% C!/' •* 'I t^ .* .'• • '•■. .-.) ( i' r.O L*" 'V.-i .:i'i«'i,t of tlio 
iri.i ■ «. ^' ..i^-^', ill ll • . m' ^ i '■ -: '•ti^'■';•^, ill l! < \ '-'.r !><»(>, and 
• •'^n' '•!.': i ti' s-Tve it uW W ■< •! •;.;:•, \\ M'-ii f>.' cur ■■! i'l the y«'iir 

ot'il.,*, l^^v••'i:^i of tin.' I'liit."! i:-.:.t ..^- I'l.-l ("liicf i '' the Liirlit 
IL- ; ;.= Ma I .vrLiaciit, lor luaiiy j\:i.i:3. lie 'was of X'U'maii ex- 
tra* 'i -31. 

1* .^ ^.•^o V. n-i tlio tliir'l d.'MT'^'lihr of Jolm Iff^'-lr^i^^, a Biib- 
>'^».;i;i..i t.v"T'i. r of tiu», cou:i^y I'f* Ji:i?iv^t',-t('r, in ti v.* r't.:ite of 
l\'1.'- v-'.- . •;! \\ln-) fc-r v<. "VMj. i ^ \- \'(':M\-j 1% •]>r('--C'nl<'f I ].:s county 
in t' ^^ .. .-0 Oi i'cnih V :\ 5:i:i;i. li^-c a.n'H'.-,i!y wa-; l'?u2;lisli. 
Tli 'ir ^''>M. A'i^''''ntii-^, V. :l4 ii'''»oi]if! ([ a C'a.'lct of V a Vmtod 
8; ii"s ! r.ii(.-,ry j^icu- i' my Ki: \\'c:i I*oint, from tlio listriot of 
Col;:::!. M, ''v^-y I'^t, A. j^. J :L\c"UUinK-d as sr.ch f. 11 July 1st, 
Liil'I-, \v'ii«'a ho \v:!S gra-Iuatvii aii'[ "|)t-otiio*(m1 in tl • army, to 
]5roV('t S' c,o!til Liuhionaiit: of liit^ Sixth Jloijfrnrnt of, Infantry 
July l.^t, l'"J'), Svcoml Lini^ u: ;it Tliird Art'll-ry June 1st, 
1826. Trai^-'forred t'^ Vlv.l Aiuli.^ry ()cfol)er i^lth', 1^>26. 

AiifX'^^^t'H Jame.-^ ]*!(\i.-oiitMn R(M'\vd in garri^-on i\t Fortress 
Monroe, \"iru^inla, at tho Avtiih-rv hfuhi^ol of Practi^^o in the 
y'.':^r:'i 1 ':!'> and 1827, ami on Topn-Taifhiral dut\', from June 
VMh, 1 .27, till J:..nuary 17lh, lS2^,'and from June 14l1i, 1828 
till Jiri" .]01h, 1830. llesi^nied Lis commission in the army 
Jujie o'Hh, l^^SO. 

lIis (^LViii lIrs!T-RT. — Coiincicllor at Law at Pliilndolplna, 
P.^Pii., suic^) tlio v-j.ir 1^'^;]2. Bri:':i(l<^ Maior in. Pcnnsvlvania 
A'v.IuiiJ.t'.T Militia in the yuiir^ looo and is:!,), Colonel of 
V(du!:"^0(.T iVrrill.-ry, of I'enn., from l^^•■>5 till l'S-15, being 
sevorolv wounded tfulv 7t]i, l^'l-d, wiUi a mu^^kot l>all in the 
loft groin, While commauvling Lis regiment in a desperate con- 



•: " -.r C'f ilio .* r:irn.-l»:ir_s ]*••■•■ 
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